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Of a line of industrial furnaces 


with 


METALLIC RESISTOR ELEMENTS 






































Type HDT—12248-C Furnace 
Operating at 2300 F. 


The HDT-12248-C furnace is equipped with the 





permitting operating temperatures 


to 2300° F. 


in either 


Oxidizing or Reducing Atmospheres 





The furnace illustrated is one of the first of a line 
of Hevi-Duty furnaces to operate to 2300° F. using a 
Metallic Resistor Element, made in U. S. A. 


The resistor elements operating with a furna 
temperature of 2300° F. have a life comparable 
normal expectancy of Nickel-Chromium operating 
1850° F. The resistance of a given size of elem: 
is 45% greater than Nickel-Chromium—permittin; 
greater KW input for increased production. | 
change in resistance is negligible over a long per d 
of use—resulting in dependable and unvarying op: 
ting conditions. 


This new wire makes high temperature furn 
practical for industrial use. Furnaces of many dif 
ent types and sizes are available to industry for 
duction applications. 


NO WATER COOLING OF THE ELEMENT 
TERMINALS IS REQUIRED. 


Send for Bulletin HDT-235 for detailed information 
on the HDT-12248-C furnace. 


— FURNACES FOR — 


Hayes ‘Gas Curtain’’ atmosphere control for providing 


either reducing or oxidizing atmospheres for the charge 


being treated. 


Hevi-Duty’s standard form of construction is used for 
mounting the resistors on the side walls and under the 


hearth. 


The furnace is economical in operation having short 


heating-up time and low radiation losses. 


Forging 
Brazing 
Stainless Steel Anneal 
Ceramic Firing 


Other Operations to 2300 F. 


Hevi Duty ELectric Co. 


TRADE MARK 
» we 
Heat Treating Furnaces HEVI=BUTY Milwaukee, Wisconsin 
Electric Exclusively 
REG. U. S. PAT. OFF. 














— INVESTIGATE ELECTRIC HEAT 
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Written by the Abstract Section Editors and 


Russians Sorting Iron Ores 
Careful sorting of iron ores to in- 
sure a uniform furnace feed has been 
practiced for years in the United 
States. The Russians are now finding 


thi rofitable (page MA 137 L 4). 


| 


Reducing Zinc Ores With Natural 
Gas 


lhe Bureau of Mines has carried its 


studies of the natural gas reduction of 
zil res to the point where the next 
ste] the erection of a pilot plant. 
Ni rther work on the problem is 


contemplated by the Bureau. The re- 

sul immarized in R. I. 3256 (page 

M 7 L 6) show the feasibility of 

g ent extraction with 5 cu. ft. of 
ducing 1 lb. of metal. Retort 
is about 300 Ibs. of Zn per 
H. E. 


mans Favoring Charcoal Pig 
(page MA 137 R 9) remarks 
many is going in heavily for 
ig iron—H. W.G. 
Be Sure Acetylene is Sulphur-Free 


| the fact that fused nickel 
ex! a great capacity for gases 


w! nd to embrittle and weaken 
t] Hermann (page MA 150 L 5) 
stat the Metallurgist that it is im- 


at sulphur-free acetylene be 
us that a lightlv reducing flame 
ved.—C.A.McC. 

Bronze Welding 


ronze welding, high melting 


poi loys can be joined without 
fus f the base metals. Kinzel and 
Lytel (page MA 150 L 8) emphasize 
the d for careful supervision in 
man trre as well as close chemical 
cont C. A. McC. 


Rapid Progress in Electroplating of 
Tin 

y but surely tin electroplating 

lorging ahead. The results of an 

vestigation recently completed at 


S " 


177} 


Wool ich Arsenal, London (page MA 
136 lL. 5) serve to clarify the situation 
whereby dense non-porous coatings of 


tin can be produced by  electro- 
deposition. H.S.R. 


Sheep Offer a Cue to the Corrosion 
Problem 


The lowly sheep gives the metallur- 
cist the proper cue for the protection 
of metals from corrosion (page MA 
157 L, 5). 
duration at the National Physical 
Laboratory just completed shows that 
lanolin, a product made from wool- 


O YOU want to know what 
D metallurgical engineers are say- 
ing, the world over? Look in the 
Current Abstracts. 
Here are some of the points cov- 


Metallurgical 


ered by authors whose articles are 
abstracted in this issue. 








An investigation of 5 vears’ 


fat, is the best coating for the pro- 
tection of metals in storage. Pure 
lanolin is not necessary, partially re- 
fined lanolin is entirely satisfactory. 
H.S.R. 


What is a Good Test for Welds? 


Elongation, impact resistance and 
bend test values are better than tensile 
tests for showing up porosity in welds 
(page MA 159 IL, 2). Radiographs, 
when used with caution, can also be 
useful (page MA 159 L 4).—C.S.B. 


Micro-Cracks, Shatter Cracks and 
Flakes 


Scheil, German internal stress ex- 
pert, hands down a decision on the re- 
lation of micro-cracks to. internal 
stresses, shatter cracks and flakes 
(page MA 159 L, 5).—C.S.B. 


"Tis Well to Review Old Rules Anew 


The observed strength properties 
of metals are little affected by the 
size and shape of the test piece (page 
MA 160 L 7) while elongation and 
reduction of area are affected appre- 


ciably.—W.A.T. 


Precipitation Hardening 


Auer and Gerlach (page MA 163 R 
2) report interesting changes of mag- 
netic susceptibility upon aging of 
quenched 5 per cent Cu-Al alloy. This 
may mean a tool which will untie 
Merica’s knots—and other things 


1.S.M. 


Large (and How!) Forgings Studied 


Maurer and Gummert (page MA 
165 R 3) compare the. properties of 
carbon and several low-alloy steels as 
forged from 45-ton and 100-ton ingots 
Among other things, they state that 
mechanical properties are but little 
affected by original ingot size, in 
spite of the fact that grain size was 
finer in the smaller ingot.—E.S.D 


Hardenability of Vanadium Steels 


Houdremont and associates (page 
MA 165 R 5) give us the lowdown on 
the hardening characteristics of these 
valuable and interesting steels with 
particular reference to the behavior 
of the carbides and their influence on 
hardenability.—E.S.D. 


HIGHLIGHTS 


the Editorial Staff 


Cr-Mo Steels for Boilers 


Two reports from Germany (page 
MA 166 IL, 2 and L, 3) agree in recom 
mending Cr-Mo steels as excellent 
boiler steels, and Lachmeier states 
that 0.25 per cent Cu improves high 
temperature properties of steel.—L.] 


“Statistics” Applied to Corrosion 


We have heard much recently of the 
“Law of Possibilities” and we have 
probably understood less. However, 
we have now reached the point, ac- 
cording to Dr. G. N. Scott of the 
National Bureau of Standards (page 
MA 166 L 9) where we can use this 
mathematical tool to solve our pipe 
line corrosion problems. By simply 
recording the condition of each piece 
of pipe removed from the ground, 
particularly the depth of the maxi 
mum pit, which can be very easily and 
inexpensively done, and reporting 
these data to a central agency, in the 
course of a comparatively short time w« 
will have sufficient data to clarify the 
factors determining pipe line econ- 


omy.—V.V.K. 


Soil Corrosion and Protective 
Coatings 


The very valuable and comprehen- 
sive work of the National Bureau of 
Standards on soil corrosion and its 
prevention by protective coatings has 
been ably reviewed by K. H. Logan 
(page MA 166 R 9). The progress 
made up to the present time and the 
data, yet to be obtained, necessary for 
the solution of this problem is out 
lined. Here is a problem, whose in 
portance is incontestable, the solutio 
of which is within our grasp provided 
the National Bureau of Standards re 
ceives a continuance of cooperation 
from industrial corporations.—V.V.K. 


Corrosion of Lead by Water 
Ingleson (page MA 167 L 1) pre- 


sents a “correlated abstract” of 115 
pages on corrosion of lead by water. 


H.W.G 


Pouring Temperature and Softness of 
Zinc Castings 


Zinc castings are softer when pour- 
ed from a low temperature than when 
poured from a high temperature, ac- 
cording to Burkhardt and Sachs (page 


MA 167 L 4).—H.W.G. 


Portable Steel Roads 


Interlocking metal channels’ of 
pressed steel have been utilized in a 
new military road construction which 
might be adapted to civilian con- 
struction projects according to an 
article in “Engineer” (page MA 168 
R 2).—M.G 
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The Research was done... The Alloys developed... 
Most Die Castings are specified with 


HORSE HEAD SPECIAL ZINC 


Dimensions: 
34x 17" x 62" Jeep 
Weight: 17 lbs. 





Because of its size and intricacy this radiator grille is a pioneer along 
the frontiers of ZINC Alloy Die Casting possibilities. It is still in the 
range of only a few present-day machines; but we show it to you as an 


example toward which designers may look with every confidence. Such 





die castings have been made possible by the development of alloys with 


Horse Head Special ZINC. 


THE NEW JERSEY ZINC CO. 


160 Front Street New York City 
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REAT MASSES OF DATA on weather ex- 
posure of steel have been accumulated by the 
A. S. T. M., and by various steel makers. The 


completed experiments have conclusively shown the 
bet of copper as an alloy in steel to reduce the cor- 
ros f the bare steel. 

‘orrosion angle enters into the evaluation of the 
ne v-alloy high-yield steels that are springing up 
in profusion here and abroad, and which are 
bei ushed for use in light-weight freight cars, in 
br and for general outdoor use, and this accounts 
fo almost universal presence of copper. 

h uses bare steel is seldom, if ever, used. 
Ey ough the alloy steel chosen may have a meas- 
ura’. longer life than plain carbon steel, nobody 
wa ) lose the period of protection given by — 
or r coatings. Fences will be galvanized, even 
tho he base steel is one that will not rust aw - too 
rap after the zinc has been weathered through. 
Ph rt is to get the additive life due to the proper- 
ties he steel plus that due to the protective coating. 
WI irm fences are never recoated, nor are many 
galy ‘d roofs on farm buildings, on the other ‘hand, 
indi il structures, whether buildings, freight cars 
or t not, are normally expected to be repainted. 
The rrosion-resistant properties of the steel are 
chiei\\ utilized as insurance that too great deteriora- 
tion will not occur between paintings. 

lf an engineering point of view be adopted as to 


total life of the structure on the basis of first cost and 
upkeep cost, then the ability of a given steel to take a 
paint coat and hold it in such condition that it really 
does protect for a longer period than another steel, 
would be counted as positive a virtue as a better cor- 
rosion resistance of the bare steel. 

[he paint people have put out innumerable test 
specimens and test racks for weather tests, they have 
developed accelerated weathering tests that some con- 
sider a and a good many of them are utilizing 
an exposure testing station in Florida where failure 
may come more rapidly than in some other locations. 
But when the paint man plans to study the life of a 
paint, he usually spreads it on wood, often on three 
kinds of wood, for he knows that different woods 
behave differently. He also knows that the priming 
coat is of extreme importance, Similarly, the surface 
finish of a metal is a variable comparable to the 


“grain” of wood, and the adhesion of the primary coat 
is of great importance. 


Relatively little attention seems to be paid to paints 


EprroriAL COMMENT 






Corrosion and Painting 


on metal, or if the subject is dealt with, it is usually 
handled without much cooperation with the metallur- 
gist. Bureau of Standards Letter Circular 422 is writ- 
ten primarily from the paint viewpoint. A. S. T. M. 
exposure tests on galvanized steel and on various othe 
metallic coatings are under way, but we know of no 
comprehensive “study of paints-for-metals and metals- 
for-painting in which the best efforts of the paint 
maker to produce a superior paint to go on a metal and 
of the metallurgist to produce a superior metal to take 
this paint are being combined. It would seem that 
the A. S. T. M. metal men and paint men might well 
sit more closely together for the study of their joint 
problems and the standardization of test methods that 
might be used to evaluate both the paints and the 
metals in the same series of exposure tests. 

The matter has been given some thought by the rail- 
roads, but we doubt if they could evaluate a new low 
alloy steel from the point of view of its ability to hold 
an impervious paint film, or to behave well beneath 
a pervious one, without actually trying out each steel. 
Every maker of a high-strength low-alloy steel has to 
attempt to evaluate its weather resistance in compari- 
son with plain steel and copper-bearing steel, but these 
guesses as to life are almost invariably made on the 
basis of expected performance of bare steel. 

In England some corrosion investigators, such as 
Evans, Hedges, and others have paid attention to the 
way the presence of a paint film affects the processes 
of corrosion, and the Corrosion Committee of the Iron 
and Steel Institute and cooperating organizations is in- 
cluding in its exposure tests, specimens of a few dif- 
ferent steels, with surfaces prepared in different ways, 
and painted with a couple of different paints. Those 
data will be a lot better than nothing but will not carry 
the subject very far. 

It seems to us that the metallurgist is overlooking 
the possibility of developing steels which will have, or 
can be given surfaces upon which properly selected 
paints will have a longer life than is obtained in pres- 
ent practice. If a salesman could say, and could sub- 
stantiate his statement, “Our steel not only is as cor- 
rosion-resistant when bare, as the competing steel of 
similar mechanical properties, but it will hold a paint 
twice as long,” it ought to affect the purchaser’s 
choice. 

Investigations along this line would be long drawn 
out and would be very complex because of the vast 
number of variables that would have to be considered. 


3ut they might turn out very much worth while.— 
H. W. Grier. 
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RYCASE—a high manganese steel. 
Note—perfect case strongly sup- 
ported with a tough, ductile core. 





TEELS purchased 
from Ryerson under all the different specifications 
can be depended on to show unusually unifo m re- 
sponse to heat treatment. Uniform physical proper- 
ties are assured. 


Ryerson manufacturing specifications are very exact- 





NOTE: See the new S.A.E. specifications . . " - 
in the next Ryerson Stock List—out soon. ing. Ryerson checking and inspection systems, to- 


if you do not receive our Stock List regu- 


larly, write and we will be glad to add ~©6gether with the most modern warehousing methods 


your name for a copy of this new book. 











assure your getting uniform high quality steel that 
HOT ROLLED ALLOYS COLD FINISHED STEELS b. E 
SAR, 2315, 289 res, mo, Seeeed | ee ee will exactly meet your requirements. 
3140 ef sai uracy Stock, Rycase S.A.E. 1112 : 
Kvease (Hot Rolled x coment mae yer Stocks include not only the standard S. A. E. analyses 
myten ; It R hine straight rR n XXX xX Xx b t | . T | d 
a id i i Ryerson B.FD., Die Ste ut also many special alloys developed to meet par- 
SA] 9215 abe lligt Speed M Treated Bars . . 
13, “3140, Diamond BB; Carbon Steel D ticular requirements. You can depend on the Ryerson 
BEAT TESATES ALLOYS . GENERAL ; waren ; ) ‘ 
tyco (Hot Rolled, machine straightened STEEL PRODUCTS Special Steel Division to give you unbiased help with 
we : Bars ‘ee yg Sheets, , 
sree. BACLOYS |S Steel Woiding Rod, Tubes, Boe, | any problems. Check with them and be sure you have 
(Sheets, Bars, Welding Rod, « meng a wong = = F ee the best steel for 0 pa ti | b 
your particular job. 





JOSEPH T. RYERSON & SON, INC., Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Philadelphia, Buffalo, Boston, Jersey City 


RYERSON STEEL SERVICE , 
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Wrought 


Copper-Nickel- Aluminum 
Alloys 


By D. K. CRAMPTON‘ 


SHE ALLOYS OF COPPER, nickel, and 
luminum, containing nickel equal to or in excess 
aluminum, have been fairly well investigated 


and norted in the literature. The first extensive 
wol is published by Read and Greaves’, who inves- 
tigal ather thoroughly three series of alloys con- 
tail |, 5, and 10 per cent aluminum, respectively, 
wi el varving from about 1 to 15 per cent in each 
se] \ wide range of properties was determined 
fO1 us physical conditions, 


Early Work in This Field 


7 ted that nickel whitened the typical golden 
vell lor of the copper-aluminum alloys but this 


latte ld not be completely destroyed even with 
nicl ) 15 per cent. Alloys of all aluminum con- 
tents containing up to 10 per cent of nickel hot 
wor icely. The alloys exhibiting good cold rolling 
prop s were those containing up to 5 per cent 
alu | and up to 5 per cent nickel. Increasing the 
nicl 10 per cent considerably lessened the capacity 
for rolling. Experiments on drawing of wires 
prov at all “alloys containing 5 per cent aluminum 
and 1 about 7.5 per cent nickel worked quite satis- 
fact [It was found practically impossible to draw 
Wires containing 10 per cent aluminum and over about 
> per cent of nickel. 

As would be expected, an increase of nickel and of 
aluminum considerably improved the maximum 
strength and yield point and correspondingly reduced 
the contraction of area and elongation. Tests on con- 
ductivity showed the very powerful effect of both 
aluminum and nickel, the alloy with 5 per cent of each, 
for instance, showing a conductivity of only 10 per 
cent of that of copper. All the alloys investigated 
showed relatively good corrosion resistance. In gen- 
eral, the 5 and 10 per cent aluminum alloys were about 


€qual and appreciably better than the 1 per cent alumi- 
num alloys. With 10 per cent of nickel the alloys of 
all aluminum contents were about equal and exhibited 
very low losses, 

Read and Greaves at this time made no observations 
on precipitation hardening as such, but did observe 
that certain alloys were markedly harder and stronger 
when slowly cooled than when in the quenched condi- 
tion. In a second paper” the same authors treated the 
precipitation hardening characteristics at considerable 


length. Fig. 1, reproduced from their work, gives the 
* Re: search Director, Chase Brass & Copper Co., Waterbury, Conn 


Metallurgist, Chase Brass & Copper Co., Cleveland, Ohio. 


and H. P. CROFT + 


first indication of the capacity of these alloys for pre- 
cipitation hardening. In this diagram Brinell hardness 
values for the individual alloys studied are shown. The 
upper figure 1s the hardness of the slowly cooled alloy 
and the lower figure the same for the alloy quenched 
from 900 deg. 

In this diagram the line AB indicates the approxi- 
mate limit of the alpha solution at 900 deg. C. It is 
seen that the solubility of aluminum at this tempera 
ture is practically unaffected by increasing the nickel 
up to 8 per cent, the highest amount investigated. On 
the other hand, the line CDE indicates the solubility 
limit at atmospheric temperature. Alloys to the left 
of the line AD and below the line CD are entirely alpha 
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PERCENTAGE OF ALUMINIUM 


Fig. 1—Brinell Hardness of Quenched and Slowly Cooled Alloys. 
(From work of Read and Greaves.) 


at all temperatures, and quenching produces no differ- 
ence in hardening or other properties. Alloys to the 
left of BD and above the line CD are much more solu- 
ble at high temperatures than at low temperatures. 
This condition is a prerequisite for precipitation hard- 
ening. The authors’ hardness tests indicate a very 
considerable hardening does in fact take place. Alloys 
to the right of the line AB show the typical increase 
of hardness on quenching as compared to slow cooling 
which is found in straight copper-aluminum alloys. 

Fig. 2 is reproduced from the same work and shows 
the effect of the precipitation anneal on Brinell hard- 
ness of five different alloys. The highest ratio of nickel 
to aluminum used in this series was 1.4 to 1. This was 
insufficient to bring out the maximum hardening ca- 
pacity. 

In another series of tests they investigated the effect 
of time and temperature on reheating on the same 
alloys and found the optimum reheating conditions 
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were approximately ™% hr. at 700 deg. C. They also 
showed that precipitation treatment markedly im- 
proved not only the tensile properties but the endur- 
ance limit. In addition to experiments on hardness, 
they showed the effect of quenching and aging on 
structure and described the precipitation of a hard 
constituent, the exact analysis of which they did not 
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Fig. 2—Aging Characteristics of Some Copper-Nickel-Aluminum 
Alloys. (From work of Read and Greaves.) 





Nickel, Optimum Aluminum, 


Per Cent Per Cent 
10.0 2.0 
20.0 3.5 
30.0 3.04 
45.0 4.0+ 


It should be noted that in the alloys of higher nicke] 
content the hardness increment was still increasing 
with the highest amounts of aluminum used. 

An extensive paper by Brownsdon, Cook and Miller4 
appeared simultaneously with that of Jones, Pfeil and 
Griffiths. They found that for appreciable precipita- 
tion hardening, the nickel should be in excess of 2 per 
cent and the aluminum in excess of 0.5 per cent. They 
reported the optimum hardening effect occurred with 
the nickel content at least four times the aluminum 
content. 

Extensive tests showed that practically complete 
softening followed quenching from 800 to 1000 deg, 
C., depending upon exact analysis with the optimum 
at possibly 900 deg. C. This checks exactly with that 
reported by Jones, Pfeil and Griffiths, The best range 
of temperature for precipitation was from 400 to 600 
deg. C with the optimum probably at 500 deg. C for 
most of the alloys. They found that for alloys show- 
ing greatest precipitation hardening effects a 2-hr, 
aging time was sufficient to develop the maximum 
effect. However, for those alloys exhibiting relatively 
slight hardening capacity, a distinctly longer time as 
for instance, 20 hrs. was much better. 


as, 












































; ‘ A recently published booklet® showed very rest- 
attempt to give, Photomicrographs were given show- ing properties developed by the addition of nic!:«! and 
ing this precipitate. aluminum to brasses. These so-called Kunial | rasses 

Jones, Pfeil and Griffiths* investigated alloys with contain about 70 per cent copper and such pro; rtions 
10, 20, 30 and 45 per cent nickel with aluminum con- of nickel and aluminum as to give a marked pr cipita- 
tents up to 4 per cent. Working with both cast and tion hardening effect. In general, it was sho. \; that 
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maximum strength and broken lines yield strength. 
The lower curve in each case is for the annealed 
material and the upper curve for the aged material. 


cold worked materials they found the optimum quench- 
ing temperature to be about 900 deg. C. and the op- 
timum aging temperature from 500 to 700 deg. C., de- 
pending on the exact analysis. They also found an 
approximate relationship between nickel and aluminum 
contents for optimum hardening capacity as follows: 
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the copper-nickel-aluminum-zinc alloys could be treated 
much the same way as the copper-nickel-aluminum al- 
loys. The optimum hardening temperature was shown 
to vary considerably with the degree of cold reduc- 
tion given between the solution and precipitation at- 
neals. The optimum conditions were given as follows: 
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Merica and Mudge® recently discussed the heat- 
treatable alloys produced by the addition of aluminum 
to Monel metal, and a recent booklet’ was largely de- 
voted to that type of alloy. Some data were, however, 
‘ncluded on aluminum-bearing nickel-silvers. In par- 
ticular, the physical properties of an alloy containing 
copper 72.5 per cent, zinc 20 per cent, nickel 6 per cent, 
and aluminum 1.5 per cent were interesting. Compari- 
son of these results with some reported by Brownsdon, 
Cook and Miller for an alloy with identical nickel and 
aluminum but no zine showed that the zinc in general 
appre iably increased the strength. As quenched the 
zinc-bearing alloy showed a much higher elongation 
but. as rolled and aged, a much lower one. 


Recent Investigations 


During the last two or three years these alloys have 
been investigated intensively in our own laboratories. 























In general, our findings agree nicely with those re- 
ported above. Some data are presented herewith sup- 
plementing those previously reported. 
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FIG. 6a.—Physical Properties of Two Hardenable Copper-Nickel- 

Aluminum Alloys. The solid curve in each instance is for the an- 

nealed and drawn material and the broken curve in each case for the 
annealed, drawn and aged material. 


_ The capacity of alloys to be hot worked is of great 
importance in mill production, Fig. 3 shows results 
Oo! a series of forging tests on copper-nickel-aluminum 
alloys containing 4 to 16 per cent nickel and 0.5 to 4 
per cent aluminum. These tests were carried out on 
rod specimens 5 in. in diameter, 1 in. long. An ordi- 
nary drop hammer adjusted to give a blow of 600 ft. 

was used. The per cent reduction in height of 


specimen at three different forging temperatures is 
given. Ail of the specimens withstood this operation 
without fracture so that the values for reduction in 
height may be taken as true relative indices of ease of 
forging. A study of the curves shows that for any 
aluminum content and any forging temperature the 
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FIG. 6b.—Physical Properties of Two WHardenable Copper-Nickel- 

Aluminum Alloys. The solid curve in each instance is for the an- 

nealed and drawn material and the broken curve in each case for the 
annealed, drawn and aged material. 


ease of forging falls off very appreciably as the nicke! 
content is increased. The effect of aluminum is sim- 
ilar to, but much more marked than, that of nickel at 
all temperatures used. All the alloys which from 
other considerations appear logical commercial ones 
can be nicely forged, indicating the ability to be eco- 
nomically produced. 

The effect of precipitation hardening on_ tensile 
strength and yield strength (™% per cent elongation un- 
der stress) for the same series of alloys is shown in 
Fig. 4. In the four groups of curves the effect of 
nickel content, aluminum content and aging treatment 
is clearly brought out. The results agree quite well 
with the findings of previous authors. It will be noted 
that these rods were not drawn either before or after 
the precipitation treatment so that the maximum prop- 
erties obtainable are not shown. The effect of this 
working has been pointed out by others and will be 
again referred to later on. Note particularly that, in 
the alloy of 4 per cent nickel and 4 per cent aluminum, 
no precipitation hardening effect whatever was found. 
This is because of the short time treatment given. As 
pointed out elsewhere, a much longer time would pro- 
duce a considerable hardening in this alloy. 


Corrosion and Work-Hardening Properties 


Our studies indicate that precipitation hardening 
characteristics are by no means the only attractive 
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ones possessed by the copper-nickel-aluminum alloys. 
In the range where little or no precipitation hardening 
occurs we find alloys of interesting corrosion resistance 
and work-hardening characteristics. As a result of 
the above reported work and other preliminary inves- 
tigations, the alloy, copper 92, nickel 4, aluminum 4 
per cent, is indicated as one of the best in this class. 
Fig. 5 shows the relationship between tensile properties 
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Fig. 7—Effect of Aging on Impact Value of Two Hardenable Copper- 
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Nickel-Aluminum Alloys. 
x x Curve for alloy of Ni 9.21%, Al 1.33%, Cu balance. 
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and reduction by drawing for small diameter rod. The 
actual analysis was: 


Per Cent 
Nickel ... ‘ TA a ee 
Aluminum ; Kas Sn catk 
Copper seven Bal 


The material used in these tests was taken from 
commercially produced, hot-rolled rod 7% in. in diam- 
eter, This rod was cold drawn to % in. and annealed 
soft. A drawing series was then made, starting on 
5¢ in. and with an ultimate reduction to 0.258 in., tak- 
ing off samples at various stages for test. The prop- 
erties given therefore are for varying sized rods be- 
tween these limits. This variation in diameter would 
not affect the strength. It would slightly but not sig- 
nificantly alter the contraction of area and elongation 
values. 

[t will be seen that in the soft condition this material 
has a strength of approximately 48,000 Ib. per sq. in., 
which is increased to 120,000 Ib. per sq. in. at 80 per 
cent total reduction, a perfectly logical one commer- 
cially. The yield strength given is that stress at which 
material shows a total elongation of 0.5 per cent under 
load. With moderate reductions, it is seen that this 
approaches the maximum strength. With higher re- 
ductions, it still increases although at a less rate than 
the maximum strength. The elongation values are at- 
tractive in comparison with the strengths. 

Particular attention is called to the contraction of 
area curve showing high values, which remain quite 
high,eyen with extensive cold working. This charac- 
teristic is quite generally considered an indication of 
capacity for further cold work, which in fact is the 
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case in the present instance. One of the decidedly 
favorable attributes of this alloy from the mill stand- 
point is its ability to withstand successive and drastic 
reductions without the need of too frequent intermed}- 
ate anneals and without exhibiting the least tendency 
toward a brittle or overdrawn condition. ; 

The resistance of this alloy to corrosion is very high, 
It has excellent resistance to the impingement type of 
attack in condenser tubes. Its unusual resistance to 
sulphur attack is resulting in considerable application 
as a condenser and heat exchanger tube in the oil re- 
fineries. Also alloys of this general type have been 
used for a considerable time in racks and baskets for 
steel mill pickle and similar solutions, and have given 
excellent service. In addition to the above, a consider- 
able number of laboratory tests indicate its suitability 
for combating various very corrosive liquids. It js 
premature to report these tests in detail but in genera] 
the results obtained to date are excellent. There is an 
indication that the 92-4-4 type is slightly better for 
most conditions than the hardenable alloys of higher 
nickel and lower aluminum contents. 

Although this alloy is commonly considered as a 
work-hardening one and not particularly susceptible 
to precipitation hardening, it can nevertheless be con- 
siderably hardened. Many of these border line alloys, 


having a relatively low capacity for precipitation hard- 
ening, do show considerable such hardening after very 
long time precipitation treatments. 

Figs. 8 and 9 show the structure of the 92-4--+| alloy 
as quenched and after long time aging. The dark 
streaked areas in Fig. 9 are due to the precipita: ion of 
the nickel-aluminum compound. This is s! 1 in 


better detail in Fig. 10 at a higher magnificat: 


Two Readily Hardenable Alloys 


Another series of tests on two readily har. nable 
alloys shows the effect of precipitation harder »¢ on 
a number of properties. These alloys were of fol- 
lowing compositions : 

No. 1 No 2 
Nickel, per cent... 4.76 9.21 
Aluminum, per cent 1.32 1.33 
Ce sad oakaes @ Balance Balance 
Ratio, Ni to Al.... 3.6tol 7.0 to 1 


In Fig. 6 several properties are plotted as furictions 
of cold reduction for the two alloys as quenched and 
drawn, and as quenched, drawn and aged. The 
quenching temperature was 900 deg. C. and the aging 
treatment was 1 hr. at the optimum temperature indi- 
cated by preliminary tests. The various properties 
obtained both in the quenched and in the aged condi- 
tions are interesting. The marked change due to aging 
is apparent in most of these. The effect of cold draw- 
ing between the solution and precipitation anneals is 
also clearly brought out. 

Referring to the curves for tensile test, it is seen 
that, in both alloys, the increase due to drawing alone 
is far less than that due to aging alone. Further, 1! 
the maximum strength curve of the No. 2 alloy be 
compared with the corresponding one for the 4 pert 
cent nickel, 4 per cent aluminum alloy in Fig. 9, an 
interesting fact is brought out. The precipitation 
hardening alloy has a strength in the quenched condi- 
tion almost identical with that of the work hardening 
alloy ; namely, 49,000 Ib. per sq. in. Cold drawing the 
precipitation hardening alloy a total of 70 per cent In 
creases the strength to only 77,000 lb. per sq. ™., 
whereas a similar reduction increases the strength of 
the cold working alloy to 112,000 Ib. per sq. in. Even 
the combined effect of a 70 per cent cold reduction and 
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the optimum aging treatment brings the strength of the 
former alloy but to 108,000 Ib. per sq. in., not quite 
equal to that attained by the simple drawing of the lat- 
ter alloy. The yield strengths (2 per cent elongation 
under stress) and the Rockwell “B” hardness values, 
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and drawn are typical of those found in ordinary 


work-hardened alloys. 
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The elongation, fairly high in 
he annealed state, falls off sharply with initial cold 


working and then less sharply with increasing degree 


of reduction, 


Wye 
ie. 
“ 





On the contrary, the elongations found 


after precipitation hardening are quite independent of 


the degree of cold reduction prior to such hardening. 


Surprisingly also, the elongation of the hardened alloy 


of higher nickel content is slightly higher than that 


of the lower nickel alloy. 
The effect of aging and drawing treatments on the 
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as | be expected, follow closely the maximum 
str s. No particular comment is necessary. 
7 ‘fect of precipitation hardening on contraction 
of s well displayed in Fig. 6. The loss in con- 
trac due to hardening of the lower nickel alloy is 
cons ble, but not serious. However, in the higher 
nicl iy, this loss is very material and indicates a 





very substantial lowering of capacity for further work. 
Particular attention is called to the fact that after 
aging the contraction of area is entirely independent 
of the degree of drawing reduction prior to aging. 
The elongation curves in the materials as quenched 


modulus of elasticity is interesting. In the alloys in 


Fig. 10—Same as Fig. 9. 
Magnification 1000 di- 
ameters. 


the drawn condition the modulus is seen to fall off 
considerably with increased amounts of cold work. 
Although this is contrary to the ideas held by many, 
it is nevertheless quite regular and typical of work 
hardened alloys. On subsequent aging this effect is 
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seen to be completely nullified and the moduli of the 
aged alloys are constant over the entire range of inter- 
mediate reduction. 


Impact Values Significant 

The impact values are very significant. In the drawn 
condition these are high for both alloys, even after 
considerable cold reduction. The subsequent aging 
treatment markedly .reduces the toughness of the 
quenched materials but this effect becomes less and 
less as the degree of intermediate draw is increased. 
Surprisingly, the drawn and aged alloys are much 
tougher than those simply quenched and aged. As an 
interesting side-light it should be pointed out that the 
unaged specimens merely bent sufficiently to allow the 
pendulum to pass and showed no indication of frac- 
ture. But in each instance the aged specimens frac- 
tured. Probably the values of the former should be 
considered as somewhat low. 

The impact tests of No. 2 alloy showed another fea- 
ture not indicated by any other test. This is revealed 
in Fig. The impact value of the No. 1 alloy in- 
creases steadily with aging temperature to a maximum 


Table of Properties of Typical Work Hardening and 
Precipitation Hardening Cu-Ni-Al Alloys 
Work Precipitation 
Hardening Alloy Hardening Alloy 
Cu 92, Ni4, Al 4 Cu 91, Ni 7.5, Al 1.5 


Melting point, deg. C......... 1090 1120 
Density, lb. per cu, im......-. 0,302 0.315 
Mean coef. of expansion, 

Pe STOO. Kee weaeied ses 1.7: x ae" 7x 10° 
Tensile strength, lb. per sq. in. 45,000 to 120,000 48,000 to 110,000 
Yield strength. lb. per sq. in... 29,000 to 80,000 30,000 to 80,000 
Elongation,* per cent in 2 in. 60—12 50—10 
Contraction of area,* per cent 8&0—50 80-—35 
Modulus of elasticity, 

Py NO Wa vies ae skwu.s 21—18.5 & 10° 21—18 x 10¢ 
Rockwell ‘“‘B"” hardness*...... 98—15 95—10 


Adaptability to hot working.. Excellent Excellent 


Adaptability to gas and arc 


WEE |... bd ag ca ode b Ga8 Oo be Good Good 
Adaptability to seam and spot 

Se ~ ach thas hess ees Excellent Excellent 
Adaptability to soldering and 

DT: to a See Cen ebb eed Excellent Excellent 


Corrosion resistance ......... Excellent Excellent 


* These properties depend considerably on size and shape of test speci- 
men as well as physical condition. 


at 900 deg. F. and above that is progressively lowered. 
In the No. 2 alloy we find this increases to a maximum 
at 600 deg. F. and then falls sharply to a very low 
value at 1000 deg. F., the temperature at which all 
other values were maximum (or minimum). At still 
higher temperatures it again rises due to annealing. 
It may therefore be concluded that, in the very strongly 
precipitation hardening alloys of this system, an in- 
termediate aging temperature might well be used to 


effect a reasonable compromise between strength anq 
hardness on the one hand and toughness on the other. 


Logical Place in Industry 


There are many factors to be considered in deter- 
mining what alloys have a logical place in industry, 
Obviously, the ease of making clean, sound castings, 
the relative capacity for both hot and cold working 
operations and the adaptability to fabrication into 
numerous finished or semi-finished articles are factors 
of paramount importance. Also the color, genera] 
appearance, ease of cleaning, and many other consid- 
erations frequently have some bearing. These are not 
determined nor even indicated by phy sical properties 
ordinarily investigated, such for instance as recorded 
in the various diagrams in this paper. 

As a result of the reported studies of various phys- 
ical properties and treatments, as well as the rel: tively 
less tangible factors above referred to, it is felt that 
two alloys i in this general range, likely to find a consid- 
erable commercial application, are a work hardening 
alloy of approximately 92 per cent copper, 4 per cent 
aluminum, 4 per cent nickel and a precipitation hard- 
ening alloy of perhaps 91 per cent copper, 7.5 per cent 
nickel, and 1.5 per cent aluminum. A summary of the 
more important properties of these two alloys is ac- 
cordingly given in the Table. 

The work-hardening alloy is to be preferred from 
the standpoint of ease of fabrication under normal mill 


conditions. It also seems to have a slightly superior 
general corrosion resistance. The age hardeniiy alloy 
is likely to find its place where considerable me hining 
or intricate cold working is essential and ere a 
finished product is desired of as high streneih and 
hardness as possible. Certainly these alloys hav~ much 
to commend them to industry and one or the other 
might well be found suitable for many vari>i and 


severe uses. 


In fact, the 92-4-4 alloy has ready 


gained a fairly wide use for condenser and | at ex- 


changer tubes and for a number of structural «ses, 
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f | \ CTIVE ELECTRIC HEAT—heat which is be necessary to raise the power, and therefore the tem 
/ ed within a metal by high-frequency electric perature over a range of about 50 deg. F., depending 
: : ent—has been successfully applied to the melt- upon the magnetic properties which are related to the 
| ing etals, is widely used in this and foreign coun- carbon content and the proper hardening temperature. 
tri this purpose, and is familiar to most metallur- When the magnetic properties demand a change in 
| gist 1e speed and control of heating make the temperature level, the furnaces are capable ot raising 
' me ‘ interest for the heating of solid metal as or lowering this level as much as 40 deg. KF, a minute. 
well The muffle wall of the induction furnace for heat 
4 T vpe of heat has already made marked strides treating razor blades is only 1/10 in. thick. It is imme- 
- in several industrial applications to solid metal and diately surrounded with about 3/4 in. of asbestos and 
; other ticlds are opening up. Some of the successful outside of the asbestos is located the water-cooled 
. | and some of the possible uses for inductive heat treat- induction coil. This means that as soon as the power 
ing, paint-drying, differential heating, aad so on, as de- is cut off, the furnace begins to cool whereas with other 
ys veloped by the Ajax Electrothermic Corporation, 
b. Trenton, N. J., are briefly discussed below. Heating a steel tube progressively by induction for drawing, heat 
treating, and so on. 
\ Heat Treating Razor Blades 
In heat treating, a most interesting commercial appli- 
cation is by a large safety razor manufacturer. The 
heat treatment of razor blade steel is a delicate opera- 
tion. The steel, in perforated, long thin strips, must 
be brought up to the proper temperature as quickly and 
as accurately as possible in order to bring out the best 
t qualities. The induction furnaces are of the muffle 


type, each 141% ft. long and graded as to temperature 
In three zones. 

Close temperature control is essential and is one of 
the features of the high frequency furnace in razor 
blade hardening. This control is obtained by the use 
of a magnetic device operating from the cold strip after 
it emerges from the quenching- blocks adjacent to the 
furnace. The temperature varies less than 50 deg. F. 
plus or minus from that which is desired. It may 





Engineer, Ajax Electrothermix Corp., Trenton, N. J. 
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types of furnaces in which there is mure heat storage 
capacity, the muffle may rise in temperature after the 
source of the heat has been cut off. The induction 
furnace responds very rapidly to the control device, 
raising or lowering the temperature of the strip very 
speedily to the correct temperature required for the 
section of the strip being hardened. 

The company, whose equipment is referred to, oper- 





Automobile wheels, freshly painted or enamelled, as they enter in- 
ductively heated drying ovens in the plant of the Chrysler Corporation. 


ates 18 of these high-frequency furnaces. Regulation 
of the atmosphere to avoid oxidation is easily attained. 
The fact that inductive heating makes it possible 
quickly to lower or raise the temperature of the steel 
is claimed a decided advantage. 


Hardening Steel Surfaces 


Another application is a novel one—the heat treat- 
ing and subsequent hardening of steel surfaces in se- 
lected locations. This has been designated “differential 
heat treating.” For example, it is desired to harden a 
selected surface of a steel part—a feat which ordinarily 
could not be accomplished by present day methods. It 
is desired to increase the hardness of some bearing sur- 
face in a location where hardening by carbonizing or 
nitriding would be impracticable. By the use of suitable 
apparatus and the application of inductive heat, the 
designated part can be very quickly brought up to the 
hardening temperature after which water is sprayed on 
the part for quenching. The result is a highly hard- 
ened surface in a difficult or ordinarily inaccessible 
spot without the heat having materially hardened the 
rest of the metal. 


Other Uses for “Differential Heat Treatment” 


Numerous other possibilities of the application of in- 
duction or differential heat treating exist. Some Sug- 
gested ones are for rail ends and for oil wel] casing, 
In the case of rail ends, it is frequently necessary to 
build up by welding the ends of rails which have been 
distorted or flattened in service due to the intermittent 
pounding of the wheels. By heat treating the ends of 
new rails by inductive heat, followed by sudden cooJ- 
ing, a hardness is obtainable which, it is believed, would 
greatly lessen end batter. Some of the heat-treatment 
methods, hitherto suggested for rail ends even though 
badly lacking in provision for accurate temperature 
control, seem to give useful results, and a more precise 
method of heat treatment should attain these results 
far more uniformly. 

In oil drilling, the driving of tubing as casings often 
results in the breaking or deterioration of the ends of 
the tubes. Here again it is expected that, by induc- 
tively heat treating and hardening, the life of casings 
can be considerably lengthened. 

Inductive differential heat treating may also find 
a use in preparing surface-hardened cylinder sleeves 
for automobile engines. Such sleeves can be quickly 
and easily inserted in the cylinders. Their wear resis- 


tance should keep the cylinder in proper shape without 
frequent grinding, and when repair is necessary, it can 
be done by the insertion of a new sleeve. Minimizing 
the time a truck or bus engine is down for repairs is 


well worth while. 


Heat Treating Tubing 


The possibilities of heat treating tubing ai ylin- 
drical articles in general, seem rather great. be- 
lieved that the speed and accuracy of this type \eat- 
ing, intelligently applied, will help in produc high 
grade results. Plausible explanations for the good re- 
sults of the method are that the heating is on | \\e in- 
side out and not from the outside in, that the tra- 
tion of the heat is sudden, thorough an sily 


regulated. 


Drying by Inductive Heat 


In a decidedly different field inductive heating has 
already proved its adaptability and effectivenes This 
is in drying materials which have been paintc:|, lac- 
quered, or enameled—especially where an unusually 
superior finish is desired and where quality o/ finish 


is a prime consideration. 

The Chrysler Corp., Detroit, has installed inductively 
heated drying ovens for drying its painted and cnam- 
eled parts. “From the inside out” is the slogan of this 
method of drying. The metal is heated by induction as 
it passes through the oven so that the volatile matter 
is first driven from the portions next to the metal. This 
means a thicker coat of enamel can be applied for one 
baking. The result is proved to be a superior finish 
with less cause for rejections. The drying time is fast 
and heavy parts heat relatively faster than when the 
heat is applied by hot air in the conventional manner. 
The absence of a high heat in the ovens is also pointed 
to as a safety feature. The company referred to 1s 
drying paint on wheels, radiator shells, lamps, tre 
covers, motor blocks, and other parts. 

Since success in heat treating razor blade steel and 
in drying painted and lacquered steel parts has been 
established, it is logical to expect extension of the 
methods to other problems. 
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Effect of Bismuth as an Impurity on 
the Structure and Allotropic 
Transformation of Tin* 


By C. W. MASON+ 


N attempting to study the allotropic transformation 
of single crystals of tin, prepared by the method 
of Obriemov and Shubnikoy', difficulty was ex- 

perienced in causing them to invert to the gray mod- 
ification. A temperature of —40 deg. C., as recom- 
mended by Cohen and Van Ejijk* was ineffective, over 
a period of six months. As a means of encouraging the 
transformation, the following methods were tried: 


Local cold work; rolling to sheet form; remelting one 
end of the crystal; fusing on to a single crystal a 
partially transformed piece of tin; placing filings of 
eit] nodification in contact with the other. None 
of - aids was effective, even in the presence of an 
ele vte such as HC1 or (NH,4)eSnCleg. 

ew of the fact that tin from the same source 
as used for single crystals when cast in a cold 
mo! insformed readily in less than 24 hrs., usually 
spi ously* *, it seemed evident that the very slow 
cryst. ‘ization and cooling involved in the method of 
grt the single crystals were responsible for the 
ano us behavior. An anneal of 24 hrs. at 200 deg. 
ch: « d the chill-cast specimens of tin to lose their 
abil (o transform; furthermore, remelting single 
crys! s and chill casting them restored this property. 
Ele ytic crystals of tin, as formed from a solution 
of Sn ly and HC1, transform to the gray modification 
in a hours. 

This “heat treatability’ of supposedly pure tin 
point’ | to the presence of some impurity, and metal- 
lograjxic examination showed that marked structural 
differcnces existed, depending on the thermal history 
of the specimens used in the above experiments. 

Fig. | shows the structure of supposedly pure tin, 


as received. The structure of this material, as cast 
into a graphite mold at room temperature, is similar. 
Single crystals show a coarser structure of much the 
same character but with the pattern of dark regions 
unitormly oriented, as is consistent with their den- 
dritic formation. On annealing for 50 hrs. at 200 
deg. C. these structures disappear and the alloy ap- 
pears homogeneous, as shown in Fig. 2. The im- 
purity segregated in the dark regions has evidently 
been brought into uniform solid solution. Local re- 
melting of such a homogeneous specimen, with rapid 
cooling, restores the duplex structure (Fig. 3), giv- 
ing a fine pattern which may also be obtained by 
quenching molten tin in water. 


Pa article is based on a portion of a thesis submitted by W. D. 
orgeng for the degree of Doctor of Philosophy at Cornell University. 


; : emi ; 
kone of Chemical Microscopy, Department of Chemistry, Cornell 
_+ Present address, 
Niagara Falls, N 


** 
ie ‘twas aang that contact with tin, which has previously been gray 
unless the 1 ee remelted, is practically essential to start the inversion, 
- om ¢ laboratory has been “inoculated” by previous work with gray 
» When such seeding is rarely necessary. 


Union Carbide and Carbon Research Laboratories, 


and W. D. FORGENG?t 





When Traces Mean Something 


E have all been told, in Freshman 

chemistry, of the Russian tin organ 
pipes that disintegrated, in the winter 
time, from the “tin pest.” When Byrd 
was arranging his first expedition to the 
South Pole, he was worried for fear his tin 
cans would become uncoated and all the 
soldered joints come apart. Yet when one 
tries to make gray tin, it often turns out 
to be a tough job. This article explains 
why tin doesn’t always act the same in 
this regard. 

It also points the way toward further 
purification of the purest known tin. This 
change is only from a purity of 99.99— to 
99.99-+-, but it represents the taking out of 
over a quarter of the remaining impuri- 
ties. And it shows that 0.001 per cent Bi 
does not inhibit the transformation to gray 
tin, while 0.0035 per cent does. Truly, 
these are days when “traces” mean some- 
thing. 











Metallographic Preparation of Tin 


Because the structures to be described have not 
previously been reported, and because the method of 
revealing them is new and must be followed rather 
closely, it is given in some detail: 


The usual surfacing operations on files and 
abrasive papers are carried out, through No. 000 
emery paper. The specimen is then transferred 
to a wool broadcloth-covered lap, charged with 
No. 600 Carborundum flour in water, and run- 
ning at less than 400 r.p.m. At first the direc- 
tion of abrasion should be crosswise of the 
scratches from the last emery paper, and when 
these are removed the sample should be carried 
slowly around the wheel. 

The next stage of polishing is carried out on 
a similar lap, charged with emery or alumina, 
which has been levigated to such fineness that 
it will not settle more than 6 ins. through water 
in 3 hrs. 

After removal of the last traces of scratches 
from the No. 600 Carborundum lap, the sam- 
ple is rinsed with water andalcohol, and dried 
in an air blast. 

Etching is carried out by swabbing gently 


- 


with cotton soaked in a 5 per cent solution of 
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nitric acid in absowute ethyl alcohol, and should 
be deep enough to remove any “flowed” sur- 
face layer. The specimen is repolished on the 
last lap, and re-etched lightly. Ordinarily this 
is sufficient to reveal the structure, but repeated 
light polishings and etchings may be necessary 
in the case of verv fine structures. 


The use of absolute alcohol is essential. If water 
is present, as in ordinary 95 per cent alcohol or when 
etching a sample while still wet, only grain boundar- 
ies and oriented lustre are revealed, and the struc- 
tures which explain the anomalous behavior are 
compleiely masked. The etchants commonly employed 
for tin are all unsatisfactory in this respect, though 
swabbing with a 5 per cent aqueous solution of silver 
nitrate, or electrolytic etching, will reveal these struc- 
tures more or less imperfectly. 


Material Used 


Various samples of supposedly pure tin were stud- 
ied: Baker’s C. P. grade (used in the preliminary 
experiments ) ; Merck’s and Kahlbaum’s C. P. grades; 
Straits tin (American Smelting & Refining Co.) ; elec- 


Fig. | (Left). “Chempur” Tin, 

as Received. 50 diameters. 

Duplex Structure, Typical of 
Ordinary “C.P.” Tins. 


Fig. 2 (Right). “Chempur’ 
Tin, Annealed for 50 hrs. at 
200 deg. C. 50 diameters. 
Homogeneous Solid Solution. 


trolytic tin (National Lead Co.) and “Chempur”’ tin 
(Capper, Pass & Son, Ltd.); and U. S. Bureau of 
Standards, standard sample No. 42 B. All of them, 
when etched according to the above procedure, showed 
duplex structures (Fig. 1) of closely similar nature, 
especially when recast under similar conditions. 

The “Chempur” tin, from which the standard sam- 
ple 42 B was obtained, was selected by the Bureau 
of Standards as the purest tin obtainable; it has been 
used by various investigators in England, for similar 
reasons. The Bureau of Standards’ analysis is as fol- 
lows: 


Bismuth 0.0035 


per cent. 
Copper 0.0017 per cent. 
Lead 0.0035 per cent. 
Iron 0.0017 per cent. 
Antimony 0.0018 per cent. 


Sulphur, arsenic, zinc, not detected. 

This tin was used for the experimental work, but 
materials of other makes were compared with it suf- 
ficiently, so they all may be said to show substantially 
similar behavior. 


Purification of Tin 


It was at first assumed that, since the metallic 1m- 
purities were so low in the tin used, non-metallic im- 
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purities were the cause of the structures described 
above. 

To remove oxygen, six hours’ heating in hydrogen at 
800 deg. C. was employed*. The structure persisted, 
and bubbling hydrogen through the molten tin had no 
effect. By these methods sulphur, phosphorus, and ar- 
senic should also have been eliminated. 

Fusion with sodium cyanide (fire assay method) had 
no effect. Heating in nitrogen or ammonia, to permit 
any possible nitride formation, was also without ip- 
fluence. 

Fractional crystallization of 200 grams of the mol- 
ten tin did not give any significant structural differ- 
ences between the first and last fractions. 

Spectrographic examination of the various chemic- 
ally pure grade tins showed the following metallic im- 
purities common to each: Bismuth, copper, iron, lead 


and zinc. Electrolysis, using a bath containing 71 grams - 


SnCle per liter, and 215 per cent conc. HC1 by vyol- 
ume, with a tin anode* gave a deposit of tin which, 
when remelted under oil, showed the characteristic 
duplex structures. 

Cathodic deposition’, from an electrolyte prepared 
by extracting with water a fused mixture of tin, sul- 





phur and soda, gave no structural purification of the 
tin obtained. Various other electrolytes such as sul- 


phuric acid, hydrofluosilic acid, or sodium stannate, 
were of no better effectiveness. 

Structurally pure tin was finally obtained from a 
bath consisting of 250 grams SnClse.2HsO (Baker's or 
Kahlbaum’s) to which was added one litre of water, 
containing 10 cc. of concentrated nitric acid. Colloidal 
‘“metastannic acid’ immediately forms as a flocculent 
or gelatinous precipitate, which remains during the 
electrolysis and evidently, by virtue of its well known 
absorbing properties, removes most of the impurities 
present in the solution. A short platinum wire was 
used as anode and a small graphite rod as cathode. 
Current variations from 0.5 to 6.0 amp. and 6 to 10 
volts appeared not to affect the purity of the product; 
the current density varied over a wide range as the 
deposit grew in size. 

The refined tin is deposited as platy or dendritic cry- 
stals, some weighing as much as several grams. They 
are easily washed free of the electrolyte with water, 
rinsed in alcohol, then ether, and allowed to dry. By 
melting under oil, massive tin is obtained (Fig. 4), 
which when etched shows only the oriented luster and 
grain outlines common to pure metals. Neither severe 
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chill casting nor very slow cooling develops any other 
structural features, such as were so consistently pro- 
duced in ordinary “pure” tins, a | 
Spectrographic examination of the purified tin 
showed that it contained small amounts of copper, 
lead, and iron. In an attempt to ascertain the cause 
of the structures previously described, alloys contain- 





ing 11, 0.01, 0.1, and 1.0 per cent of lead were 
pre | as follows: 


tin was melted under oil in a porcelain 

le, and the requisite amount of lead was 

| as foil, so that it could be plainly seen 

ng into the surface of the tin. Quenching 

molten alloys gave no structure correspond- 

} that obtained from ‘“‘pure” tins, under sim- 

ila conditions. Similarly, the addition of copper, 

or zinc, in quantities far exceeding the 

an counts of the impurities shown in the Bureau 

tandards analysis of “Chempur” tin failed 
roduce the characteristic structure. 


Effect of Small Amounts of Bismuth on Structure of Tin 


_ The electrolytically purified tin is entirely free of 
bismuth, as far as can be determined spectrographically 
by sparking or arcing between tin electrodes; the ul- 
timate Bi line at 3067.73 A is absent. Bismuth is the 
only metal originally present and finally absent; when 
as little as 0.001 per cent Bi is added to pure tin, a 





structure 1s obtained on casting from 300 deg. into 
a graphite mold at 25 deg. C. which is very similar 
to that commonly found in “C.P.” tins, and which 
occurs throughout the range up to about 0.01 per cent 
Bi. (Fig. 5) 

The similarity is much more apparent when the 
structure obtained on water-quenching molten tin con- 


Fig, 3 (Left). Annealed 
“Chempur” Tin, Right Edge 
Remelted and Quenched. 
50 diameters. 


me sil r! Fig. 4 (Right). Purified Tin, as 


Cast. 100 diameters. 


~ 


taining 0.004 per cent Bi. (Fig. 6) is compared with 
that of “Chempur” tin similarly quenched (Fig. 3). 
Annealing this alloy destroys the duplex character 
and gives a structure like Fig. 2. In other words, 
the structural features of “Chempur” tin, containing 
0.0035 per cent Bi, are duplicated in all respects by 
electrolytically purified tin to which 0.004 per cent Bi 
has been added, and it seems justifiable to conclude 
that bismuth is the essential impurity to which such 
structures are due. 

The structures in tin which have been described do 
not represent equilibrium states; even those obtained 
by slow solidification are unstable. The composition 
lies far below the limit of solid solubility of bismuth 


Fig. 5 (Left). Purified Tin, 
0.004 per cent Bi as Cast. 50 
diameters. 


Fig. 6 (Right). Purified Tin, 

with 0.004 per cent Bi 

Quenched from Melt. 100 di- 
ameters. 


in tin (about 1.0 per cent at room temperature), and 
the appearances must be ascribed to coring of the tin 
crystals as they separate from the melt. The arrange- 
ment of the dark pattern of bismuth-rich regions cor- 
responds to the interstices of a dendritic growth, vary- 
ing in fineness with the rate of formation of the den- 
drites. 

Tin has a very strong tendency to grow in this habit, 
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and even the slowly formed single crystals are actually 
dendritic; the cored pattern is of course drawn out 
in the direction of their growth (Figs. 7 and 8). The 
fine structure of specimens quenched from the melt 
is of the same nature, as shown by perpendicular sec- 
tion through the pseudo-lamellae. 

This extreme degree of coring seems exceptional 
but its revelation is solely dependent on the etchant 
used, and cases of this sort may be found in other al- 
loys. The segregation of small amounts of phosphorus 


Fig. 7. Single Crystal of 
“Chempur” Tin, Trans- 
verse Section. 25 diam- 
eters 


in steel, so clearly shown by Oberhoffer’s reagent, is 
an example. 

Naturally, the more extreme the coring, the purer 
the primary central ribs of the dendrites. Hence the 
allotropic transformation from white to gray tin, which 
will not take place in the annealed and homogeneous 
solid solution containing 0.0035 per cent Bi, can pro- 
ceed uninhibited along ‘the practically pure tin in the 
interior of the cored crystals. This behavior was ob- 
served microscopically in the coarser structures, the 
transformation always starting in the interior of the 
dendrites and being delayed by their boundaries. 

The bismuth-rich outer layers might at first be ex- 
pected to act as “insulators,” but since the crystalliza- 
tion is rapid, with a marked temperature gradient, 
the primary crystals grow continuously and isolated 
grains are not likely. Thus the transformation can 
progress through the entire mass. The single crystals 
which refused to transform had been solidified slowly 
enough to allow some bismuth to be present in solid 
solution in all parts of the crystal. 

Of various common metals, bismuth is the most ef- 
fective in inhibiting the transformation, according to 
Tammann and Dreyer®. Their work apparently includ- 





ed no special precautions to bring Bi into continuoys 
uniform solid solution, hence its influence would he 
much less than when dissolved in all parts of the tin 


crystals. 


They regard 0.1 per cent Bi as being neces- 


sary for more or less complete protection against “tin 

pest,” but we have found that as little as 0.0035 per 
cent Bi is a preventative, provided that extreme cor- 
ing is avoided by slow solidification or subsequent an- 


nealing. 
tion does not inhibit the transformation. 


“Chempur”’ 


ameters 


Conclusions 


1. Supposedly “chemically pure” tins “as ca: 


However, 0.001 per cent Bi in uniform soly- 


Fig. 8. Single Crystal of 
Tin, Longi- 
tudinal Section. 


25 di- 


cOom- 


monly show cored structures due to as little as 9.0035 


per cent Bi. 

2. Etching with 5 per cent HNQsz 1n abso! 
hol is necessary to reveal these. 

Allotropic transformation of white to 

is inhibited by this content of Bi in solid s 
unless extreme coring produces relatively pure 
ribs along which the inversion may progress 
the crystals. 

4. An electrolytic method for the prepara 
structurally pure tin is described. 
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Note on the Carburizing 


of Copper Steels 


By S. EPSTEIN® 


HE GROWING IMPORTANCE of copper as 
in alloying element in steel raises the question 
hether such steels are suitable for carburizing. 


An 0.15 per cent carbon, 1 per cent copper steel will 
give a bout 100,000 lb: per sq. in. tensile strength with 
good ductility’ after quenching and tempering at about 
350 fre ¢. F., as is usual for case-hardened parts. The 
properties of the core of such a steel, therefore, ap- 
pro those of more expensive alloy carburizing steels, 


as given recently by McMullan’. 
Although there seems to be no commercial history 


of the use of copper steel for carburizing, there have 
bee: published reports of casual observations that 
CO} lloy steels may give an abnormal carburizing 
sti e or fail to carburize evenly. The latter might 
we pen if the steel is oxidized before carburizing, 
sinc is known that iron is more readily oxidized 
tha per with the result that a thin layer of metal- 
lic r forms below the iron oxide scale. This has 
be lly discussed in the monograph on Alloys of 
Ir | Copper’. Such a copper layer would hinder 
cal ition just as local copper plating of parts to 
be rized is used to prevent carburization where 
it 1 wanted. 

Ho ever, no one would expect to do good carburiz- 


ing } oxidized surfaces. On a clean machined sur- 


tattelle Memorial Institute 


and B. N. Daniloff: Alloys of Iron and Copper, 1934, 


*¢ Mullan: ‘‘Physical Properties of Case Hardened Steels,”’ 
Prep 7, A.S.M., October, 1934. 
Surfaces Clean-Machined Before 
Fig. 1. Fig. 2. 


and C. H. LORIG* 


face the only copper present in a copper alloy steel is 
in solid solution, in which state it should not act as a 
barrier to carburization. Nor would copper seem to 
be one of those elements which causes abnormality. 
In order to find out how copper steels act in these re- 
spects, a series of structural steels of varying copper 


Table 1.—Depth of Carburized Layer in Inches. 


Samples with Surfaces 
_ Oxidized by Heating 
in Air 1 Hr. at 1725° F. 


Samples wit! 
Machined Surfa Aces 


Composition r - —— : =~ 
r - \ On On Side at On On Sideat 
Cu = One 90 Deg.to Aver One 90 Deg.to Aver- 
% % Side the Other age Side the Other age 
— 0.17 9.055 0.053 0.054 0.066 0.066 0.066 
0.58 0.15 0.057 0.057 0.057 0 5 0.057 0.056 
1.05 9.16 961 0.059 0.060 0.068 0.066 0.067 
1.54 0.13 0.051 YY os1 0.051 ,049 0.051 050 
2.05 0.09 051 051 0.051 : O49 ).025* 
2.88 0.13 0.055 .057 ).056 st 2 
3.77 0.11 0.012* 0.028* ).020* P 
- 0.27 0.061 1.061 0.064 0.053 0.057 
0.58 0.30 0.066 ).068 0.067 0.070 ) 0.07 
1.04 0.30 0.064 ).061 0.062 0 .06¢ f 0.064 
1.46 0.27 0.066 0 } 0.065 0.037* 0.044* 
1.99 0.26 0.064 ) 064 0.064 070 68 
2.84 0.28 0.061 )O¢ 0.061 ).041 ) .047* 
3.69 0.28 ()* 0 00R* () 104* 0.074" } - ), )28* 


‘allo w or no carburized layer. 


content which was available was carburized. The 
specimens in the form of rods, 1 cm. sq., were pack 
carburized in a commercial carburizer for approxi- 
mately 10 hr, at 1725 deg. F. Two sets of specimens 
were carburized, one with the surfaces as machined, 
and the other with the surfaces oxidized after machin 
ing, by heating in air 1 hr. at 1725 deg. F. before car- 
burizing. The depth of the carburized layer was then 


Carburizing. See Table II 
Fig. 3. Fig. 4. 
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measured on the microscope with a micrometer ocular, 
the inner boundary of the carburized layer being taken 
at a carbon content of about 0.8 per cent; two sides of 
the sections of the 1 cm. sq. rods at 90 deg. to each 
other were measured. The results are shown in the 
accompanying tables and photomicrographs, all at 100 
diameters. 

The as-machined samples carburized uniformly up 
to a copper content of 2.8 per cent; the samples with 
3.7 per cent copper, however, gave shallow and un- 
even carburized layers. 

The oxidized samples carburized fairly uniformly 


beneath the oxide layer, which prevents or hinders 
carburization. Such a surface layer of copper was 
actually visible on those oxidized samples which 
showed uneven and shallow carburization. 


It would seem from the above that when precay- 
tions are taken to prepare the parts with machined 
surfaces free from scale, as should be done in aj] 
careful carburization anyway, carburized layers of 
about the same depth and uniformity should be ob- 
tained in copper steels of ordinary copper content, as 
in carbon steel. This is assuming that in the early 
stages of heating in the carburizing pot the atmosphall 





Surfaces Oxidized before Machining. See Table III. 


up to a copper content of about 1 per cent ; beyond this 
copper content the lower carbon series began to show 
very shallow and uneven carburized layers at about 2 
per cent copper and the higher carbon series at about 
1.5 per cent copper. The carburized layers of all of 
the samples showed a very normal structure of inter- 
mediate grain size. 

On the machined samples the results indicate that 
copper in solution in steel does not cause uneven car- 
burization up to a copper content of about 3 per cent, 
which is much higher than would ordinarily be used in 
copper structural steel. Copper in higher amounts 
tends to prevent carburization, possibly because the 


Table ||.—Surfaces Clean-Machined Before Carburizing 


Original 


Composition Fig. 1 Fig. 2 Fig. 3 Fig. 4 
Ce Mab. . ob ede waa aa 0.00 1.05 2.05 3.77 
Cee Ges wee adadd ss ok 0.17 0.16 0.09 0.11 
Aver. Depth of Case, In..... 0.054 0.060 0.051 0.020* 


* At the spot shown in the photomicrograph, the case depth is con- 
siderably less than the average. 


copper is then not all in solution !: * 
part as practically pure copper. 

In the oxidized samples uneven carburization be- 
gan to appear at lower copper contents. The explana- 
tion no doubt is that during oxidation iron is prefer- 
entially oxidized so that a thin layer of copper forms 


—_——— 


$7. T. Norton: 
During Aging.’”’ 


but is present in 


“Solubility of Copper in Iron and Lattice Changes 
Metals Technology, December, 1934. 
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is not so oxidizing as to form an appreciable scale on 
the copper steel, and hence a protective copper film, 


which assumption appears to be justified from the 
data shown. The results indicate that copper in steel 
does not affect the normality or abnormality but that 


Table ii!.—Surfaces Oxidized Before Carburizing 


Original 
Composition Fig. 5 Fig. 6 Fig. 7 
EE ere mee eae 0.00 1.05 05 
8g, Ne Pe ee Eee ee 0.17 0.16 9 
AVGr, EIGDth GE CAG, Etiiinsce vs icine ss 0.066 0.067 025* 


9 At the spot shown in the photomicrograph, the case depth i 
siderably less than the average. 


this probably is about the same as it would be without 
the copper. 

After carburizing, the samples were water quenched 
from 1475 deg. F. and Rockwell hardness tests of the 
cases made. They were all uniformly hard, the aver- 
age Rockwell C hardness being about 63. 

To see whether there is any difference in the rate 
of decarburization between plain carbon steel and the 
copper steels, the series of carburized samples was 
heated for an hour at 1600 deg. F. in an electric 
muffle furnace open to the air and the extent of de- 

carburization observed in the microscope. The decar- 

burization seemed to be slightly more pronounced in 
the copper steels, even in the higher copper steels, 
than in the carbon steels. Evidently the metallic cop- 
per layer formed on the copper steels under these oxi- 
dizing conditions does not prevent decarburization. 
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TITANIUM— 





Its Uses in Metallurgy: 


By PAUL M. TYLER+ 


GE-LONG FEARS THAT there are no more 
worlds to conquer and that there is nothing new 
under the sun have repeatedly proved ground- 

less, but those who entertain such notions may well 
consider the recent history of titanium. Although 
abundant in nature and discovered as far back as the 
eighteenth century, titanium long belied the implica- 
tions of the name bestowed by Klaproth in unwitting 
Unable to predict the characteristic prop- 
erties of the substance he chose a mythological refer- 
ence not because the Titans were the giant sons of 


pro} yhe Cy ‘ 


earth and incarnated its primitive forces but simply 
because he wished “to avoid giving rise to erroneous 
ide: Notwithstanding occasional scientific attention, 
more than 100 years elapsed before there was not: able 
col rcial utilization of the element, and only within 
th year or two has it found recognition in what 
ma ove one of its leading roles in steel metallurgy. 


An Abundant Metal 


\iany steel-making alloys are sparsely distributed 
in! e, but titanium is more abundant than any other 





and more than five times as plentiful as manganese. 
Isolation of the metal was attempted by Klaproth as 
early as 1797, but probably not until about 1910 was 
titanium approximating 100 per cent purity obtained 
even experimentally. Pig iron was made with techni- 
cal success from highly titaniferous ores in the heart 
of the Adirondacks around 1850. Subsequent attempts 
to smelt ores of this character in blast furnaces were 
likewise concerned with the idea of eliminating the 
titanium in the slag. Mushet, the pioneer British 
alloy steel maker, obtained over a dozen patents cov- 
ering the use of titanium in steel before 1862, and 
gradually it became apparent that titanium-bearing 
iron had unusual properties. However, Auguste J. 
Rossi, a French metallurgist who came to the United 
States in 1870, was the first to evolve an economical 
process for making high-titanium alloys. By 1895 he 
had produced ferrotitanium and ferrocarbontitanium, 
but the commercial production of titanium alloys at 
Niagara Falls by the Titanium Alloy Mfg. Co., th 
pioneering concern, dates from 1906. 

Up to this time practically the only use for titanium 





Fig. 1—Sulphur Print of the Effect of Titanium as a Deoxidizer on Segration in Steel. (a) (Left) Ordinary rail without Ti additions. 


(b) Rail of Similar Composition Treated with 10/bs. 


Ane or submetallic addition used in more than in- 
significant quantities in steel manufacture except 
alumi inum, iron, and calcium. It is about two and one- 
half times as plentiful in the earth’s crust as carbon 


, Published by permission of the Director, United States Bureau of 
ines. (Not subject to copyright.) 


“sae Engineer, Rare Metals and Nonmetals Division, U. S. Bureau 
of Mines, W ashington, D. C. 


of Original Ferrocarbontitanium per Net Ton. 


ores was in the form of rutile as a ceramic material 
for coloring porcelain and to a limited extent for mak- 
ing a mordant used in leather dyeing. A principal 
use was for tinting artificial teeth, but even though 
five or ten million dentures are installed annually, the 
dental profession obviously can never afford a large 
tonnage outlet. Possible use of chemically prepared 
titanium dioxide as a paint pigment was glimpsed in 
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1908, and beginaing about 1912, research on titanium 
— was pushed vigorously with such success that 
building of a factory was started in 1916, although 
war-time conditions delayed its completion until after 


the Armistice in 1918. Following the development of 
composite pigments wherein the relatively costly ti- 
tanium dioxide is “precipitated upon and coalesced 
with” barium or calcium sulphate extenders, the con- 
sumption of titanium ores in Norway and the United 
States advanced by leaps and bounds, and gradually 
other countries took up the manufacture of these re- 
markable products. Even the onslaught of a world de- 
pression failed to suppress the growth of the titanium 
pigment industry. 


A Principal Use Is In Pigments 


Considerably more than 90 per cent of the titanium 
produced has recently been employed in pigment man- 
ufacture. Titanium pigments are made from ilmenite, 
the black double oxide of iron and titanium, which con- 
tains ordinarily about 50 per cent TiOs, rather than 
from the natural dioxide, rutile, which is employed 
principally as a ceramic raw material. 

In principle the process of manufacture is simple, 
the titanium being precipitated (after dissolving the 
ore in sulphuric acid) by hydrolization, either by 
itself or upon a base of blanc fixe or precipitated cal- 
cium sulphate. The hydrated precipitate, whether of 
the pure oxide or incorporated (“coalesced”) with a 
cheaper base, is then calcined at a high temperature 
to develop desired physical characteristics and eventu- 
ally ground to appropriate fineness. 

As now conducted on a large scale the processes em- 
ployed are not unduly costly, but they were developed 
with considerable difficulty and the early products 
were not only much more expensive but also much less 
satisfactory than those made tod: ay. Probably no other 
operations in inorganic industrial chemistry call for 
more rigid technical control or more knowledge of the 
latest developments in colloidal chemistry. The re- 
fractive index of titanium oxide, 2.55, is higher than 
that of any other white pigment, and ‘accordingly the 
hiding power is superior. Other advantages are chem- 
ical stability and inertness, brilliance, whiteness, and 
the fact that it is non-poisonous. Moreover, it resists 
checking, cracking, and scaling in the paint film. 

The range of usefulness of these products extends 
beyond the paint trade into the manufacture of artists’ 
colors, printing inks, inlaid linoleum, artificial leather, 
rubber goods, and synthetic plastics. Remarkable re- 
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Fig. 2.—Effect of Titanium on Cast Iron. 
(a) (Left) Untreated. Transverse 
Strength 2530 Ib. in 1 in. Square Section. 
50 diameters. (b) Treated with 1 Pe, 
Cent Standard Low Carbon Ferrotitanium, 
Transverse Strength 3050 Ib. 50 diam. 
eters. 


sults have been obtained in the use of titanium pig- 
ments in the highest grades of paper, cosmetics, and 
rayon ; opaque writing paper and wax wrapping papers 
of astonishing thinness can be made with titanium 
white, and fiber pie plates impregnated with titanium 
pigment have been successfully put through the ovens 


of a Canadian bakery without excessive loss of 
strength. Titanium pigments are also used for certain 
finishes in glass, pottery, tile, vitreous enan ce- 


ments, and artificial marble. 


Uses for Titanium Metal 


Pure titanium metal has found no uses of ‘\upor- 
tance, although it has been made commercial!) in a 
small way both in Norway and in the United states 
by reducing the chloride with sodium and expe: ment- 
ally by treating the oxide with calcium. Titaniv» fila- 
ments were tried out for incandescent electric |amps 
but were too difficult to make and otherwise les~ suit- 
able than tungsten filaments. Titanium-cop] with 
10 per cent Ti, manganese-titanium with 30 pc: cent 
Ti, aluminum-titanium (Webbite) with 7 per cont Ti, 
and one or two other alloys have been employe:! in a 
limited way as deoxidizers and degasifiers for copper 


and sundry non-ferrous alloys. Increasing use in 
aluminum alloys seems likely as titanium refines cram 
size, increases strength, and promotes soundness. Ti- 
tanium carbide, generally mixed with tungsten carbide 
or molybdenum carbide, is now employed in several 
brands of super-hard cutting materials. Commercial 
titanium metal containing 75 per cent Ti has been 
available for a number of years, and since about 1931 
a fairly pure metallic titanium (96 to 98 per cent) has 
been on the market, but the price of $5 for the or- 
dinary grade and of over $6 per Ib. for the newer prod- 
uct restricts its use to small proportions. 

A great deal of work has been done on the proper- 
ties of the metal, but published data regarding it are 
somewhat conflicting due to the difficulty of obtaining 
pure speciments for observation. Characteristic “a 
the very high melting point, 1800 to 1850 deg. ©., 
which is higher even than that of platinum. The den- 
sity, around 4.5, is only about one-half that of copper 
or nickel but largely exceeds that of the really light 
metals. At red heat it can be forged or drawn, but 
at ordinary temperatures it is harder than glass and 
apparently too brittle to be used alone for any struc- 
tural purpose. In its chemical reactions titanium re- 
sembles silicon, but it is much more active, and the fact 
that it combines readily with nitrogen is metallurgically 
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Fig. 3,—Effect of Titanium on Normalized 
5 Per Cent Chromium and 0.50 per cent 
Molybdenum Steel Castings. (a) (Left) 
Without Ti. Note Martensitic Structure 
Due to Air Hardening. Etched with aqua 
regia in glycerine. 200 diameters. (b) 
Similar Steel with about 0.70 per cent Ti. 
Note Ferritic Structure, Rendering Steel 
much Softer and Machinable even though 
Cooled Rapidly in Air. Etched with aqua 
regia in glycerine. 200 diameters. 


significant. It is one of the very few elements that 
can be made to “burn” in an atmosphere of nitrogen. 

Inasmuch as the metal itself is so expensive, at- 
tempts have been made to employ titanium tetra- 
chloride for treatment of various metals. This liquid 


compound, containing about 25 per cent Ti, is easily 
prepared and already has found application as a mili- 
tary smoke screen and for minor industrial uses, es- 
peciiily in dyeing. It has been demonstrated that the 
tetr «hloride can be used as a means of introducing 
titar 1m into metal baths, either alone or in conjunction 
with other alloys. 


lron-titanium Alloys 


‘tanium products chiefly used in metallurgy are 


the -titanium alloys. Ferrocarbontitanium, worth 
arou' | $137.50 a ton, contains 15 to 18 per cent Ti and 
6 to» per cent C and is made in the electric furnace. 
Ano’ icr grade of ferrocarbontitanium, selling at about 
$142 > per ton, is now offered with only 4 to 5 per 


cent ‘ and 18 to 20 per cent Ti. A slightly lower car- 
bon grade with higher silicon sells for 20 to 25c a Ib., 
and aiuminum-reduced ferrotitanium, containing 23 to 
25 per cent Ti and virtually carbon-free, sells for 
around 32c a lb. 


The first really extensive use of any of these alloys 
was to purify bessemer rail steel; in 1910 over 250,000 
tons of rails were treated in this manner. With the 
substitution of open-hearth for bessemer rails this use 
dropped off rapidly, but meanwhile ferrocarbonti- 
tanium found other applications—in the treatment of 
special steel forgings and steel and iron castings. Dur- 
ing the World War it was found that ferromanganese 
additions might be reduced by one-half when suffi- 
cient titanium was added in the ladle. 


Until about 1931, titanium was valued by most steel 
metallurgists largely because its dioxide is more stable 
than that of iron and, being a fluxing agent, tends to 
remove other oxides that may be included in the steel. 
In a paper! delivered in February, 1932, the present 
author summarized existing practice as follows: “Ti- 
tanium is not an alloying agent and is used in only 
small amounts (up to about 4 Ib. per ton except for 
high carbon steels, notably rails, which may take 13 Ib. 
per ton) in the ladle as a deoxidizer and scavenger . . . 
Now used extensively in making sheet bars (espe- 
cially) for galvanized sheets) and also for roll shells, 
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various castings and forgings, including chilled-iron 
car wheels and sundry machinery parts.” 

There was discussion as to the relative virtues of 
aluminum or titanium and also with respect to those of 
ferrocarbontitanium and the even higher priced ferro- 
titanium produced by the alumino-thermic reaction 
(and consequently containing 5 per cent or more 
aluminum). The question of the successful use of ti- 
tanium in metallurgy had been answered in the affirma- 
tive, but as one well-informed observer expressed it 
before a meeting of metallurgists in Washington early 
in 1932, no great metallurgical use of titanium was 
yet in sight “since the properties of these alloys can 
be obtained in alloys of cheaper constituents.” 

The usefulness of titanium in effervescing steels 
for plates and sheets was widely admitted, and there 
was a growing feeling that additions of titanium alloys 
to iron castings resulted in high strength, easily ma- 
chinable iron—provided the alloy could be made to 
dissolve in the molten iron at ordinary foundry tem- 
peratures and exert its refining influence on the graph- 
ite to close up the grain. Good summaries of the 
effects of titanium on gray iron have already appeared.’ 
The graphitization produced by titanium, which acts 
in this respect somewhat like silicon, is difficult to ex- 
plain in view of its strong affinity for carbon, but the 
action in cast iron is doubtless different from what it 
is in steel because the temperatures are lower. 


Titanium As An Alloy 


Mention has been made of the Mushet patents on 
titanium steels around 1860. Occasional references to 
titanium as an alloying agent appeared in Europe early 
in the present century, but until better melting equip- 
ment became available excessive difficulty was encoun- 
tered in obtaining enough residual titanium in the solid 
metal to exhibit alloy effects. After completing its 
scavenging action, titanium naturally tends to combine 
with both the oxygen and nitrogen of the air and to 
reduce the slag and everything else with which it 
comes in contact. As far back as 1920, the literature 
records references to the use of titanium for render- 
ing nickel alloys forgeable, but it was probably not un- 
til the Westinghouse laboratories announced the dis- 
covery of Monel alloys that titanium received any con- 
siderable publicity as an alloying agent. This 


2Comstock, George F., “Titanium in Gray Cast Iron.” The Iron Age, 
Vol. 131, No. 22, June 1, 1933, pp. 857-859 and adv. p. 12; No. 23, 
June 8, 1933, pp. 897-900. 

Comstock, George F., “Titanium in Cast Iron.”’ Metal Progress, Vol. 
24, No. 2, August, 1933, p. 44. 
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platinum-like alloy of nickel with cobalt and iron con- 
tains only 2.5 per cent titanium, but it appeared* that 
the constituent responsible for age-hardening was a 
titanium compound, FesTi. The age-hardening effect 
of titanium on austenitic steels was promptly investi- 
gated and much discussed. 

Reviewing this series of developments, we find that 
in 1931 it was proved in Germany that a very marked 
precipitation hardening could be obtained in silicon 
steels containing titanium. This tended to be accom- 
panied by a coarsening of grain, but the latter feature 
could be obviated by suitable additions of nickel. Later 
experiments indicated that titanium can be used as a 
hardener with particular advantage in the case of 
nickel and nickel-chromium steels. To plain carbon 
structural steels, on the other hand, additions up to 0.4 
per cent Ti with 0.1 to 1.25 per cent C seemed to im- 
prove yield point and tensile strength considerably 
without seriously affecting elongation or reduction of 
area. Moreover, similar additions to mild chromium 
steels (0.15 to 0.7 per cent Cr) with or without 3.5 per- 
cent nickel, have no effect on mechanical properties,* 
and in no case could precipitation hardening be de- 
veloped by heat treatment. This shows a sizable 
amount of work on the age hardening characteristics, 
but very little has followed as yet in the way of com- 
mercial developments. 


Research on the use of titanium in cast copper and 
in copper-base alloys proceeds in promising fashion. 
High strength without undue loss of conductivity are 
obtainable by alloy additions up to about 1 per cent 
Ti followed by suitable heat treatment. Descriptions 
of certain of these effects will be found in the foot- 
note references.® 


New Use is for Carbide Control 


The growing use of titanium as an alloying element, 
for the present at least, is attributable to its value for 
carbide control. Titanium in alloy steels of certain 
types effectually locks up the carbon so as to prevent it 
from combining with other elements and consequently 
robbing fhe adjacent matrix of one or more essential 


? Austin, C. R., and Halliwell, G. P., ““Some Developments in “‘High 
Temperature Alloys in the Nickel-Cobalt-Iron System.” Trans. Am, 
Inst. Min. and Met. Engrs., Vol. 99, Inst. Metals Div., 1932, p. 78. 

“Arend, J., and Lobe, M., “Effect of Adding Small Quantities of 
Titanium to Structural Steels.”” Stahi u. Eisen, Vol. 53, 1933, pp. 604-6. 

*F. L. Hensel and E. I. Larsen. Transactions, American Institute 
of Mining and Metallurgical Engineers, Vol. 99, 1932, page 55. 

E. E. Schumacher and W. C. Ellis. Metals & Alloys, Vol. 2, Sept. 
1931, page 111. 
$3 W. Kroll. Zeitschrift fiir Metalikunde, Vol. 23, Jan. 1931, pages 

-34. 
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Fig. 4.—Effect of Titanium on Aluminum 
Alloys with About 8 per cent Copper, (a) 
(Left) Without Ti. Tensile Strength 17.. 
000 Ib. per sq. in. Etched with Dilute 
Nitric and Hydrofluoric Acid. 50 Diam- 
eters. (b) Treated with 2% per cent 
Webbite so as to Contain 0.15 per cent 
Ti. Tensile Strength 22,500 Ibs. Etched 
with Dilute Nitric and Hydrofluoric Acid. 
50 Diameters. 





constituents. British and German patent applications 
in 1933 covered the employment of titanium in rustless 
steels to inhibit intergranular corrosion, and the use of 
titanium for this purpose was adequately discussed 
in an American paper.® From the Union Carbide and 
Carbon Research Laboratories came evidence that 
marked benefits are obtained by the addition of ti- 
tanium in definitely limited proportions (in a ratio of 
5 to 7 times the percentage of carbon) to plain high- 
chromium steels. Instead of the hardening effec: re- 
sulting normally from the presence of chromium and 


carbon, steels so treated are characterized by the ‘acil- 
ity with which they may be hot-worked, their re’ ative 
freedom from air-hardening, and their ductility and 
softness in the as-rolled condition. 

A new high-speed steel utilizes titanium (1 {) 2.5 


per cent) instead of vanadium as a stabilizer. ‘1))crm- 
ionic cathodes of nickel or cobalt wire are often treated 
with titanium and this versatile element has «ther 
minor uses that doubtless are important in the:r re- 
spective fields but negligible from the standpoi:: of 
quantity consumption. In welding rods titanium is 
often present as a slag-forming agent, but for this pur- 
pose it is ordinarily the dioxide rather than the metal 
or alloy that is added. 

The earlier literature of titanium is replete with 
statements as to nitrogen removal. A natural inter- 
ence was that additions of the element would have the 
same effect on nitrogen as upon oxygen, but the dif- 
ference lies in the nature of the products formed. The 
dioxide formed by the union of titanium and oxygen 
is insoluble in steel and readily removable, but ti- 
tanium nitride is highly metallic and consequently is 
not eliminated so easily. It has even been suggested 
that titanium might be usefully employed for causing 
nitrogen absorption in the nitriding steels. However, 
titanium is claimed to have somewhat the same influ- 
ence on nitrogen in steel as manganese has on sulphur, 
transforming it from combination with iron to a less 
harmful form. 


It is reasonable to assume that the use of titanium 
in metallurgy is on a firmer footing then ever before. 
It took a dozen decades to get off to a good start, but 
a poor beginning proverbially leads to a good ending, 
and titanium takes rank as one of the coming “new 
metals.” 


(To be concluded) 


’Bain, E. C., Aborn, R. H., and Rutherford, J. J. B., “Prevention of 
Intergranular Corrosion in Austenitic Stainless Steels.” Trans. Amer. 
Soc. Steel Treat., Vol. 21, 1933. 
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Electrodeposition of lron 


for 


Wearing and Bearing Metal 


By DAVID R. KELLOGG* 


[NCE IRON IS NOT a decorative or rust resist- 
ing material, its deposition has been considered 
only from the standpoint of preparing pure 


metal, or depositing wearing or bearing metal. As 
early as 1860 iron was used for electrotyping Russian 
bank notes. A historical discussion of this subject 
would take too much space, and, due to the widely dif- 
feriny views of those who have worked with it, would 
be quite inconclusive. Much has been written on the 
subject and, as is usual in most electro-deposition 
wo! Oo two experimenters use the same methods or 
materials. In general, there are the high current 
densitv and the low current density advocates, the hot 
and cold bath enthusiasts, the chloride and the sul- 
phate bath believers, and those who use mixed chloride 
and -ulphate baths. Addition agents of numerous 
kinds have also been tried. 

Di: ing the war, the British Army repair shops de- 
velo; | a method for building up worn parts of auto- 
moti, machinery, aero engines, etc. This. was done 
by tl cold sulphate bath, low current density method, 
des d with a wealth of detail in Automotive Indus- 
iri r Aug. 26, 1920, the work having been done by 
B. Hi. thomas. This article describes a method which 
has |~en used successfully in actual commercial work 
and i their hands produced something like 6,000 re- 
pairc(’ parts with good results. In view of its prac- 
tical applications, it was decided to carry on some ex- 


perinents along the same lines at the Westinghouse 
Research Laboratories. 


Solutions and Apparatus Used 


he apparatus used was essentially that described 
he article above mentioned except that the current 
used for cleaning was obtained from a 34-k.w., 60-volt, 
house-lighting generator, direct connected to a 2-h.p., 
870-r.p.m., 440-volt, 3-phase, type CS induction motor, 
while the plating current was taken from the storage 
he 9 eee - 
vatteries at any desired voltage. The anodes were 
made from 0.036 in. (0.92 mm) Armco iron made into 
cylinders 5 in. (127 mm) long by 8 in. (203 mm) in 
diameter with a disc of %-in. (3.2 mm) Micarta, hav- 
ing a 2-in. (50 mm) hole in the center fitted at each 
end of the cylinder for stirring. The anodes were 
hung on a wooden rocker frame driven by a wooden 
connecting rod directly connected to a small reducing 
gear such as is sold by most of the apparatus supply 
firms. Three-gallon (11.4 L) stoneware crocks were 
used as containers. | 

The solution used by Thomas, namely, 75 grams of 
crystallized ferrous ammonium sulphate per liter, was 
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Practical Uses of a Plating Process 


HAT electrolytically deposited iron 
can be employed successfully and 
effectively in the repair of worn parts of 
machinery and for other valuable uses is 
established by the information contained 
in this article. The method of depositing 
the iron is described. Some of the actual 
applications demonstrated include: 


A motor shaft bearing was purposely 
finished small, then plated oversize with 
iron and reground to proper dimensions; 
at the end of a severe run, the wear was 
inconsequential; plug and thread gages re- 
paired; plating the throw bearing of a 
crank shaft, and 70 to 80 salvage jobs. 


Coatings obtained by one method are 


very much harder than pure iron, usually 
about 220 Brinell. 











tried, using the current density recommended by him, 
namely, 0.33 amp. per sq. dm. Under these conditions, 
the deposit on a 0.50-in. rod of cold rolled steel was 
smooth, bright, and adherent, standing bending and 
refusing to chip off even when attacked at the junction 
of coating and parent metal with a cold chisel. A cur- 
rent efficiency of about 75 per cent was obtained, the 
rate of deposit being about 0.0002 per hr. 


Baths prepared as above had an H ion concentration 
of 10— and when freshly made, could be operated at 
two or three times the rate given by Thomas. How- 
ever, they were rather uncertain in their behavior, be- 
ing especially liable to oxidize when used with small 
pieces. In fact, the oxidation was sufficient to entirely 
prevent the deposition upon wires. Upon adding fer- 
rous carbonate “mud” that was kept under water after 
preparation, this tendency to oxidize and hence in- 
crease in acidity, was somewhat reduced, and the baths 
which were worked steadily maintained an H ion con- 
centration of 10~-®. Powdered charcoal was also 
found to help in securing a good deposit, and was used 
in all subsequent work. Various addition agents such 
as boric acid, tartaric acid, ammonium tartrate, etc., 
were tried in an endeavor to get a consistently smooth 
adherent deposit, but these always had disastrous ef- 
tects. 


During this period of the work, it was shown that 
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additions of ferric iron resulted either in a hard brittle 
specular coating, similar to that sometimes obtained 


when the acidity was too high, or in no coating at all; 


and that satisfactory deposition did not take place un- 
til all the ferric iron had been reduced to the ferrous 
state. Additions of sulphuric acid to the bath until it 
was perfectly clear and had an acidity of 0.001 normal 
resulted in hard brittle coatings, usually pretty well 
covered with pits. 


The Thomas Method Adopted 


As a result of this preliminary work the procedure 
recommended by B. H. Thomas was adopted. After 
the work had been cleaned with gasoline or benzene, it 
was made the cathode in an alkaline bath containing 
about 5 per cent commercial lye and about the same 
amount of sodium carbonate, the exact amount being 
immaterial. A current density of 3 to 5 amp. per sq. 
in. (46 to 77 amp. per sq. dm.) was used. It was 
treated in this bath for 3 mins., at the end of which 
time it was washed in running tap water and made the 
anode with approximately the same current density in 
20 to 30 per cent commercial sulphuric acid for an 
equal length of time. As a matter of fact the current 
in the acid cleaning bath was always adjusted more 
with respect to the free gassing of the anode than to 
the actual current density. 

When for any reason the cleaning current was too 
low to make the work passive, cleaning was unsuccess- 
ful, the piece came from the bath with a dark color, 
and it was found impossible to produce a good coating 
on it. It was also noted that if the work were moved 
about during the anode cleaning, it rapidly became 
active, and again became passive upon cessation of the 
motion. When this condition was very noticeable, it 
was a good indication that the cleaning current was 
fairly close to the lower limit. With a current density 
of 5 amp. per sq. in. (77 amp. per sq. dm.) this effect 
was not so noticeable. After cleaning in this manner, 
the work was well washed and immediately transferred 
to the plating bath. With the plating solutions at 
room temperature, it was found entirely feasible to de- 
posit at the rate of 1 amp. per sq. dm., which is three 
times the rate given by Thomas. 

This process gave smooth, tough, adherent coats 
which, when deposited on a carefully ground rod 0.485 
in. (118.8 mm.) in diameter and then ground to a 
thickness of 0.0010 in., (0.0259 mm.) could be pressed 
through a hole in 1-in. cold rolled steel 0.0005 in. 
(0.0127 mm.) smaller than the finished size of the rod, 
and then pressed back again with no signs of stripping. 
These test rods could be bent and variously mis- 
handled with no damage to the coat. 


Experiment With a Motor Shaft Bearing 


A motor shaft having bearings of ¥% in. (15.8 mm.) 
diameter by 1.5 in. (38.1 mm.) long was purposely fin- 
ished 0.002 in., (0.0508 mm.) small in diameter, plated 
oversize and then reground to proper dimensions. This 
shaft was then assembled and run in bronze bearings 
for 1000 hr. with a load of 50 lb. per sq. in. (3.5 kg. 
per sq. cm.) projected area, using a short stiff belt with 
a clipper joint in order to give a pounding effect as well 
as friction. At the end of the run it was found that 
the wear was 0.0002 in. (0.005 mm. on the diameter), 
which is just a trifle less than the original material 
shows in factory life tests. 

Plug and thread gauges have been repaired by this 
means and have given good satisfaction although they 
are not as hard as heat-treated tool steel. It is of 
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course possible to carburize such pieces and then they 
would compare favorably with the original gauges, 

Another interesting job done by this method was on 
the throw bearing of a crank shaft of an experimenta] 
gasoline engine where the maximum pressure wags 
about 650 lb. per sq. in. (45.7 kg. per sq. cm.) This 
was given about 100 hr. intermittent running and then 
400 hr. continuous running. During the first period 
two “freeze ups” occurred, due to experiments being 
made with various bearing metals, and yet when the 
engine was taken down for inspection the bearing sur- 
faces of the shaft were in perfect condition and 
showed a wear of 0.00025 in. Many press fits and 
running fits have been repaired for shop use and no 
case of failure has yet occurred. Coatings obtained 
by this method are very much harder than pure iron. 
usually about 220 Brinell. 

The relatively dilute solution, worked at low current 
densities and at room temperatures, produced a coat- 
ing which was very satisfactory for most purposes, but 
was somewhat hard to machine. However, the great- 
est draw-backs to this method were the very slow rate 
of deposit and the tendency of the bath to produce pit- 
ted deposits, which always resulted if the anode area 
was not sufficiently large in relation to the cathode 
area and the exposed surface of the solution. 


Hot Concentrated Baths 


The next line of attack was accordingly al: the 
line of hot concentrated baths operated at high current 
densities. A very interesting paper by Lieut A, 
MacFayden, appearing in the Transactions of th« Far- 
aday Society, Vol. X part III, page 98, gay very 
complete data on the use of a bath with 300 granis of 
ferrous ammonium sulphate per liter and work. at 
50 to 70 deg. C. All of Macfadyen’s work wa- lone 
with stagnant solutions, but as our previous wor! with 
the cold baths had indicated the value of ferrou- car- 


bonate mud and charcoal, which necessitated si vring, 
we combined the two methods. The deposits ob‘:ined 
in this way, using current densities up to 10 am). per 
sq. dm., were softer than those from the cold }aths, 


perfectly adherent and of a beautiful velvety a))car- 
ance. This procedure gave a greater increase i1 the 
rate of deposit than corresponded to the increase at 
current density, as the current efficiency jumped to 


practically 100 per cent. 

When the current density was as high as 10 amp. per 
sq. dm., or ten times the highest value successfully em- 
ployed in our cold bath, the coatings were slightly 
coarser grained than those obtained at lower current 
densities. The major portion of the work done with 
the hot concentrated bath has been at 6.7 amp. per sq. 
dm. Coatings deposited in this way resist bending, 
cold chisel and press fits. The thickness which may be 
deposited is far in excess o1 that required for any re- 
pair work. One piece had 0.22 in. (5.6 mm.) depos- 
ited in a discontinuous manner, the test rod being 
plated whenever a bath and the time necessary for 
electrolytic cleaning were available. As the deposi- 
tion progressed, trees tended to form, but these could 
readily be removed and the work of deposition con- 
tinued. While the cold bath coatings are rather hard 
to work in the lathe, those from the hot bath machine 
beautifully with a tool having a small rake and clear- 
ance such as is used for cast iron. 


Plating on Cast Iron 


Another development of this work is in plating on 
cast iron. When cast iron is put through the electro- 
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lytic cleaning process, it emerges from the acid with a 
coating of graphite. The writer was of the opinion 
that it would be useless to attempt to plate anything 
so covered with slime and hence recourse was had to a 
preliminary coppering, produced by first giving the 
piece a dip in arsenic chloride solution and then cop- 
per plating from an acid copper sulphate bath. Iron 
coatings deposited upon this base were fairly adherent 
but not much to boast of. 

One day J. D. Alley, who was carrying on this work, 
cleaned a cast iron rod in the usual manner and then 
placed it, all covered with graphite as it was, in the 
plating bath. Greatly to our surprise and delight the 
coating was an entire success. Carefully ground test 
rods of cast iron were plated with a coating which, 
after grinding to 0.376 in. (9.55 mm.), left 0.001 in. 
(0.0254 mm.) of coating and others were left after 
srinding with 0.010 in. (0.254 mm.) of coating on a 
side. These were pressed through a hole in 1-in. cold 
rolled steel which was 0.0005 in. (0.0127 mm.) small- 
er than the finished size of the test piece, then pressed 
back again, showing absolutely no tendency to chip or 
strip off. While it is usually cheaper to scrap stand- 


ard cast iron parts accidentally machined undersize, 
there are many cases where replacement of special 
parts would mean making new patterns and then cast- 
ing, and where the time and expense saved would 
amply pay for the necessary work of reclamation. 


Effect of Impurities 


An ‘nteresting point in connection with this work is 
the e! ect of impurities in the bath on the coating ob- 
taine In connection with some experiments on the 
possil) ‘ty of revolving the work in a horizontal posi- 
tion, for instance, plating a large shaft in place, a 
wood. tank was used for plating a steel cone. Many 
attem,s to secure a good coating failed although we 
felt sure the rate of stirring and other obvious factors 
were .orrect. It was then noted that once in a while 
a coat 1g produced in the regular stone-ware jars was 
not sa'isfactory. It was also noted that these imper- 
fect s came when the solution was high enough in 
the jars to cause splashing of the solution on the wood- 
en cross-piece which held the test rod. Accordingly, 
this « 


‘'ect was carried to the limit by putting into a 
perfect bath a couple of handfuls of shavings. 

The effect was disastrous. Even after the shavings 
had been removed, this bath gave deposits which were 
hard, brittle, specular and non-adherent. Additions of 
charcoal improved matters somewhat, but did not com- 
pletely repair the damage. The damage is not due en- 
tirely to increase of acidity as the H ion concentration 
aiter the addition of charcoal was changed from 7 x 


10-° to 2 x 10~-®, which is a perfectly satisfactory 
value, giving good deposits under normal conditions. 
This experiment with shavings has shown why we 
were unable to get a satisfactory coat on the steel cone 
above mentioned. It indicates the inadvisability of 
using wooden tanks unless lined with some protective 
coating. It may be of interest to note in connection 
with the subject of impurities that for several months 
all our work has been done with commercial grades of 
chemicals, no chemically pure material having been 
used. 

In connection with all this work a rather close watch 
of the acidity has been maintained, using a simple H 
ion concentration apparatus assembled in the labora- 
tory from stock material. It now appears, however, 
that this is unnecessary in practice as the hot concen- 
trated bath results in such complete anode corrosion 
that oxidation is practically negligible. The addition 
of small amounts of ferrous carbonate mud is still 
practiced, but the amount used up is very small. These 
baths may be left for weeks at a time when not in use 
without any serious oxidation. They have also been 
worked for weeks at a time, most of the work being 
done during the daytime, as the rapid rate of deposit 
—.004 in. to .005 in. (0.102 to 0.127 mm.) per hr- 


makes it possible to do almost any job in one working 
day. 


Many Salvage Jobs 


In addition to a very large number of test pieces, be- 
tween 70 to 80 salvage jobs have been done for the 
shop, running all the way from the badly scored end of 
a 1/20-h.p. motor to an experimental aeroplane propel- 
ler hub. For the electrolytic cleaning of the larger 
pieces we used a 300 amp. arc welding M-G set, with 
the series field coils short-circuited and with a potenti- 
ometer rheostat across 110 volt de. for the shunt field. 
This arrangement together with the regular field rheo- 
stat gave a fine adjustment of current, so that the set 
may be used for small work, or for work requiring up 
to 450 amp. for cleaning. 

Great credit for the careful ingenious work in con- 
nection with these experiments is due to Leon McCul- 
loch, T. P. Thomas, and J. D. Alley, who handled the 
experimental part of the work, as well as contributed 
many valuable ideas to its development. 
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The Protection 


of 


Radium Workers 


By HERBERT R. ISENBURGER* 


GOOD DEAL, has been published in recent 

years on the application of radium or other 

radioactive materials to the problems of non- 
destructive testing of engineering materials. The 
value of this work has been well-recognized. Gamma- 
ray inspection is useful whenever X-ray examination 
ceases to be practicable. Because its application seems 
to be a very simple matter, a great deal of work has 
been done by inexperienced people. And yet the han- 
dling of radium requires much greater care and many 
more precautions than that required when using X-ray 
equipment. 

While we still do not know everything about X-rays, 
we, at least, have established certain standard rules for 
working with this radiation. Up to very recently this 
has not been possible for gamma-radiation. Even 
today a lot remains to be learned about the ultimate re- 
action from frequent exposure to radium and other 
radioactive materials, like radon, mesothorium, and the 
like, 

In a recent papery on this subject, some well-known 
English physicists te ribe the results of research work 
done at the National Physical Laboratory at Tedding- 
ton. They establish recommendations for radium 
workers which will furnish the basis for the next In- 
ternational Congress. While their work has been done 
with medical application in mind, most of the recom- 
mendations should be observed in industrial gamma- 
ray work. As a matter of fact, in our field, we are 
dealing with much larger quantities of radium and 
often have to work under much worse conditions than 
the routine medical attendant. Our rules, therefore, 
ought to be stricter than the requirements for medical 
work, 

We have known, and it has been confirmed by the 
present investigations, that a certain amount of gamma- 
rays will penetrate through the presently-used contain- 
ers in which the radium is carried. This depends upon 
the quantity of radium or the strength of the radon. 
The British investigators give some excellent advice 
on how to make up the radium capsules and lead-lined 
containers. The necessary thickness of lead to protect 
the worker who has to carry the radium is given for 


various quantities in column No. 4 of the accompany- 
ing Table. 


While the results of gamma-ray exposure are cumu- 
lative, they will wear off after a certain time, if the 
worker does not handle radioactive material in the 
meantime. Otherwise, every single exposure will add 
to the destruction of blood cells, unless special precau- 


* St. John X-Ray Service, Inc., 
Cate: ae ate 

tKaye, Bell and Binks; British Journal of Radiology, Vol. 8, No. 85, 
1935. Pages 6-26. 
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tions can be taken. A tolerance distance has been es- 
tablished for workers who do this kind of work oc- 
casionally and another one for continuous operation 
with radium. We restate these distances in columns 
Nos. 2 and 3 of the Table. It is quite obvious that the 
worker cannot keep out of this range when planting 
the radium seed and when it is taken off again. Dur- 
ing these two operations he must expose himself to 
gamma-rays. He, therefore, should have everything 
prepared very thoroughly so that he can fulfill his duty 




















Proposed Container, Lead-Lined, for Radium 


as quickly as possible. Otherwise, he must observe the 
specified tolerance limits. 


In industrial gamma-radiography we deal with very 
long exposures which last for hours. Whenever pos- 
sible, this work is done at night when none of the per- 
sonnel is about. In routine operations, it happens fre- 
quently that the work must be carried on by day and 
night. In such cases the area within the tolerance lim- 
its should be screened off so that nobody can enter the 
exposure zone. If, on account of space limitations, 
the tolerance distance must be reduced, a lead protec 
tion can be employed to screen off a smaller area. The 
thickness of lead required depends upon the quantity 

(Concluded on page 105) 
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ENGINEERING PROPERTIES 


OF 
“K MONEL” METAL 


An Extended Abstract* 


DISCUSSION, which virtually amounts to a small 

# symposium, is presented this month to the readers 
of METALS & ALLOYS on the subject of the copper- 

nickel-aluminum alloys. This article, and the one on 

other pages by Crampton and Croft on the wrought 

alloys, presents from different angles various phases of 

these interesting compositions and presents for the first 

time in considerable detail the results of extended 


researches. 
CC¥7 MONEL” IS A CORROSION resistant, Mechanical and Other Properties 
a" non-ferrous alloy of nickel, copper _and This alloy in its hardest grade has a proportional 
aluminum. It is produced by the addition limit in excess of 100,000 Ib. per sq. in., a tensile 
Or a ree nigl oo es — a re Je strength in excess of 160,000 Ib. per sq. in. with elonga- 
intel ng an a ager ac a het Of this alloy 1s re tion (in 2 in.) over 15 per cent, combined with the cor- 
fact _ ra ae sash press ff ee Soke axe s a rosion resistance of Monel metal. Tempered to lower 
ana typical of present production, might show : hardness, the ductility is greater and the strength less. 
Ni von oe tala ee a0 eaeo GS.52 DS gies cleeciiesss 0.50 Tha m owtimm « ew ce are ove ‘ Tahle 
en es eR ees’ hs eRS 016 Phe properties and hardness are given in Table III 
Alu: ‘wéumusitetaa ct Sie (aE Gols wha: y's wa devin. cde be 0.20 and Fig. - 
in ..... cis cdeeeetie el DO WE Scaveahy kv di ccaccs ).005 mf : ' 
: Eee s.r ate Material, which has been heat treated to produce 
I composition retains the excellant corrosion maximum hardness, may be heated to about 1050 deg. 
‘ characteristic of Monel metal with the added F., followed by quenching or slow cooling without 
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Pump Rod (1% in. diam- 
eter and 6 ft. long) of K 
Monel Metal for Recipro- 
cating Pump in Marine 





Service. 

| advantage of increased strength (and hardness) after appreciably affecting the original properties. If heated 
€at treatment. Soft K Monel, of a hardness around above 1050 deg. F. and quenched, the properties will 
140 to 150 Brinell, responds to heat treatment that will be decreased somewhat. 

result in raising the hardness to 300 Brinell or even The elastic moduli of this alloy are the same as those 

| above this value. K Monel affords strength ordinarily of Monel metal: 
found only in heat-treated alloy steels, and not offered Modulus of elasticity in tension..............4. 26,000,000 

by other corrosion resistant alloys available at moderate Oma  SOrMOM....-.».- ++ as be shen _ 
Price levels. Strength at Elevated Temperatures 
Co. 4 : ~% bulletin to be issued soon by the International Nickel Table IV gives the strength at elevated temperatures 
and research departuiend aad Die ween Wei, vod meee determined by short time tensile tests. These values 
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are for rods in the hot rolled, annealed (Hardness 
Grade A) and cold drawn, fully hardened (Hardness 
Grade D) conditions. 


Spring Properties 


K Monel is useful as a spring in large sizes which 
cannot readily be fabricated wholly by cold processes. 
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Fig. 1. Tensile and Impact Properties of K Monel and Their Rela- 
tion to Brinell Hardness. (W. A. Mudge) 


The springs can be made from soft rod or formed hot 
and the spring temper developed by heat treatment. 
In this case the proportional limit and breaking strength 
will be Grade C or D, depending upon the size of the 


Table |—Chemical Composition in Per Cent 


Other 
Nickel Copper Aluminum Carbon Metals 
(min. ) (min.) (max.) (max. ) (max.) 
63.0 25.0 5.0 0.20 5.0 


spring and the amount of cold work developed by the 
coiling. Breaking strength of 175,000 to 200,000 Ib. 
per sq. in. is developed by combining 75 per cent cold 
drawing with heat treatment and cannot be reached in 


Table I1.—Physical Constants 


PY os y SURREY CuMEA Ebb MERA b Ss Wedkeseb cee dewese 8.58 
a. Or Ns Msi. cin. PINAR Caen «i eee eee ROS 0.31 
OEE 5.0 644065 600605 waRCeee ws chen Fégbsbacecs 2400 to 2460° F. 
1315 to 1350° C. 
RY OR ee rr eer 0.127 
Heat expansion 
RS Badd og oh dds ws dt b Ob 04 0.0 eae ee bad 0.000014 
EE 9 ER ST er 0.000015 
I, Sch ss snc caleiae see 6's eetlede te enennes 0.000016 
Heat conductivity (0-100 deg. C.), c.g.s........eeeeeee 0.06 
Electrical resistivity (at 0 deg. Cent.) 
ee GONE 6-4 0 60-500 o 6c se 0 Ba ee ee Hardness Grade A_ 62.8 
Hardness Grade C 62.0 
Hardness Grade D 61.9 
ee I So dibs ood po der ete Dab aweds 6 94 Hardness Grade A 378. 
Hardness Grade C 373. 
Hardness Grade D 367. 
Co-efficient of electrical resistivity, per deg. C.......... 0.00019 
eS NE kc cee beneeeséeasens Below —112° F., 
— 79° C, 


springs made by hot forming. This grade retains its 
properties at temperatures up to 400 deg. F. The 
torsional proportional limit is about 80,000 Ib. per 
sq. in. 


Endurance Limit and Impact 


The endurance limit of K Monel in the fully heat- 
treated condition, determined on flat strip subjected to 
alternate back and forth bending as a flat spring, is 
approximately 36,500 Ib. per sq. in. In the soft condi- 
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tion the endurance limit is very much lower. Com- 
parative values from tests in the same apparatus are 
shown in Table V. 

Like Monel metal, the endurance limit under nop- 
corrosive conditions is lower than found in most carbon 
and alloy steels. On the other hand, where corrosion 
enters, the endurance limit of the steels is markedly 


Table I11|_—Mechanical Properties 


Brinell 

Yield Hard. 
Tensile Strength at Pro- Elonga- Reduca ness 

Hard- Strength, 0.5 per cent portional tion tion Range, 
ness Lb. Elong., Lb. Limit, Lb. percent of Area, 3000 
Grade per sq. in. per sq. in. per sq. in, in2in. per cent Kg, 
A 120,000 max. 80,000 max. 60,000 max. 40min. 50min. Softer 
than 
225 

B 120,000min. 80,000 min. 60,000 min. 30min. 35min. 225 to 
140,000 max. 100,000 max. 80,000 max. 275 

C 140,000 min. 100,000 min. 80,000 min. 20min. 25 mi: 75 to 
160,000 max. 120.000 max. 100,000 max. 325 

D 160,000 min. 120,000 min. 100,000 min. 15min. 20min. Harder 
than 
325 


Notes: A is the softest grade obtained by a softening heat treatment. 
Parts made from Grade A will in most cases be hardened by heat treat. 
ment after fabrication. 

All Grade A is quenched off the hot rolling mill and shipped in that 
condition. 

Grades B and C are intermediate. The minimum values of strength 
and ductility are to be considered typical in each case and the producer 
will aim to deliver the minimum strength values for the grade. The 
upper limits are set forth only as the boundary of the next higher grade. 


Grade C is the strongest grade that can be machined to advantage. 
Grade C will be specified in cases where parts are to be machined and 
used without further heat treatment. 

Grade D is the cold worked and fully heat-treated alloy in its hardest 
and strongest condition. Grade D can be machined only wit! ficulty, 


but can be finished by grinding. 














reduced, while that of K Monel is much less atiected, 
Where corrosion is at all severe, the endurance |imit of 
the steel will be actually lower than that of K Monel. 
The impact resistance decreases with increasing 
hardness. In the soft condition, it has the s im- 
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Per Cent Cold Reduction 


Fig. 2. Effect of Cold Work on K Monel Wire without 
Supplementary Heat Treatment. 


pact value as regular hot rolled Monel metal. In the 
most commonly used hardness, Grade C, the impact 
values compare favorably with heat-treated, low alloy 
steels. 


Magnetic Characteristics 


K Monel is non-magnetic under ordinary working 
conditions and remains so at subnormal temperatures. 
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This non-magnetic quality is particularly valuable in 
instrument and radio work. For example, on air- 
planes, non-magnetic corrosion resistant wire of high 
strength is needed. Many non-magnetic alloys which 
depend on cold working for the development of high 
tensile strength become magnetic with the cold work- 


Table 1V.—Properties of the Heat-Treated Alloy 
Hot ‘Rolled Rod—Annealed (Hardness Grade A) 


- . Elong. ee 
Temp. a. + FE a oe percent per cent 
deg. F. lb. per sq. in. Ib. persq.in. Ib. per sq.in.. in 2 in. in 2 in. 
75 97,600 42,500 49.0 63.0 
200 95,000 42,000 50.0 63.0 
400 94,000 40,000 53.0 62.0 
600 90,590 37,000 56.5 62.0 
00 83,500 37,500 53.5 54.0 
1000 75,500 33,500 31.5 28.5 


Drawn Rod—Heat Treated Hard (Hardness Grade D) 


: Elong. R. A. 
Temp B.S... Sak Pr. ks per cent per cent 
deg. F. lb. per sq.in. lb. persq.in. lb. persq.in. in 2 in. in 2 in. 
75 165,006 125,000 105,000 21.0 38.9 
200 163,000 124,000 104,000 21.0 37.0 
400 156,000 118,000 100,000 20.0 35.0 
600 147 ,600 108,600 84,100 19.5 32.8 
809 125,000 106,000 81,300 18.5 29.8 
1000 124,600 102,800 70,500 9.5 9.8 


ing. The non-magnetic quality of K Monel is retained 
in the fully hardened condition. 


Hot and Cold Working 


The heating of K Monel for hot working should be 
carrie! out in a furnace of such design that the flame 
does .ot impinge directly on the metal. The fuel 
shoul’ be free from sulphur and a reducing atmos- 
phere -hould be maintained. 

The furnace may be operated at 2200 to 2250 deg. F. 
Howe cr, the metal should never be allowed to reach 
this f:;ure, but should be removed on a rising tempera- 
ture ween 2000 and 2175 deg. F. _Hot working 
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Fig. 3. Effect of Quenching from Temperature on Hardness of K 
Monel. Partial softening between 1060 and 1300 deg. F. Complete 
softening at 1450 deg. F. (Data are from P. R. Kosting.) 


should not be continued below 1700 deg. F. If further 
hot work is required, reheat the metal. It should not 
be placed in a cold furnace and brought up to tem- 
perature with the furnace, but should be charged into 
the hot furnace. 

The finishing temperature of hot worked material 
Should be above 1700 deg. F. and the metal quenched 


therefrom. This practice is necessary when the mate- 
rial is later to be re-hot worked or to be given the hard- 
ening heat treatment. The alcohol-water quench may 
be used to facilitate pickling after hot working. 

The cold working properties are similar to those of 
Monel metal. The effect of cold work on the alloy is 
shown in Fig. 2. As cold drawn and stress relief 
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Fig. 4. Partial Softening of K Monel by Air Cooling from Tempera- 
ture. Hard K Monel is softened to the Brinell hardness read from 
the graph by air cooling from the temperatures plotted. (W. A. Mudge) 


annealed (at 525 deg. F.) the breaking strength of rod 
will be 120,000 to 140,000 Ib. per sq. in. For strength 
of 160,000 lb. per sq. in. or more, the material must be 
heat treated. 

Rod, strip and wire are produced from hot rolled 
material by annealing, pickling and cold working. The 
hardness of strip as full hard, cold rolled will be about 
45 Shore (Universal) Scleroscope and may be raised 
to 55 or 60 Scleroscope by heat treatment. 

Wire is cold drawn through chromium plated steel, 
tungsten carbide or diamond dies, depending upon the 
finished size. The percentage of cold reduction will 
depend upon the desired properties. For heavily cold 
worked material, such as spring wire, the heat treat- 
ing (hardening) temperature should be decreased to 


Table V.—Table of Endurance Limits 


(On basis of 100,000,000 cycles alternating flexure) 


Endurance 


Tensile B. S. Limit | 
Material Temper Lb. per sq. in. Lb. per sq. in 

Aluminum 2SH.... an wares = =6=—té=“‘—‘ hw ee 9,000 
Aluminum 3SH..... aan ere =——s—<“‘“‘ié‘—C ec 11,000 
DEO che cve er deexdnee as nr. 14,000 
10 B&S Nos. Hard... . . 21,500 

Phosphor Bronze.. Soft 59,700 20,000 
10 B&S Nos. Hard 124,800 24,500 

Monel Metal...... Soft 65.000 22,500 
Full Hard 119,400 34,500 

gt Tee Soft, Grade A 83,000 26,000 
Hard. Grade C 153,000 36,500 


950 to 1000 deg. F. in order not to anneal out the 
effect of cold work. As cold drawn (75% reduction 
of cross section area) and stress relief annealed (525 
deg. F.), the breaking strength will be 150,000 to 175,- 
000 Ib. per sq. in. For strength of 175,000 to 200,- 
000 Ib. per sq. in. the material must be heat treated. 


Heat Treatment 


K Monel may be softened (annealed) by heating 
to a temperature between 1400 and 1500 deg. F., pref- 
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erably 1450 deg. F., for a sufficient time to insure heat- 
ing throughout, followed by quenching in a suitable 
medium, such as water or oil. Quenching is essential ; 
the alloy is not soft on air cooling unless the cross sec- 
tion is small. Open heating in a sulphur-free reduc- 
ing atmosphere is preferred to using a box because ot 
the greater ease of quenching. Water is most com- 
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Hours at Temperature followed by Furnace Cooling 


Fig. 5. Hardening Curve for K Monel—Effect of time at Tempera- 
ture (1100 deg. F.) on Brinell hardness. (W. A. Mudge) 


monly used as the quenching medium, and it is good 
practice to add 1 to 2 per cent of denatured alcohol 
to the water quench. The alcohol will practically 
reduce the film of oxide on the metal, resulting in a 
much more rapid and uniform pickle. 

Fig. 3 shows the quenching of specimens of K Monel 
from different temperature levels. The hardness val- 


Rapid air cooling effects a mild quench and results 
in partial softening. That is, a piece of the alloy, 
rapidly air cooled from 1100 deg. F., will not be as 
hard as a piece, furnace cooled from the same tem- 
perature. This has been used in a practical way to 
partially soften forgings made from K Monel with- 
out resorting to the double heat treatment. The plot 
(Fig. 4) indicates the resulting hardness after air 
cooling from temperatures in this range. 


Hardening 


Maximum hardening by heat treatment is accom- 
plished by slowly cooling from 1075 to 1100 deg. F, 


Table V!.—Impact Values 
lens 


Standard Charpy Test * 
Hardness Lzod Test, en Ft. Lb 
Grades Ft. Lb. rrans. 
> Tea eee re ee aoe 100-120 56 
ee errs Sh oe ee 80-100 ‘a 
De Widest ha ade ets Se eit as 59- 68 44 
As re ae an ee 44- 48 
* Tensile impact data from Dr. P. R. Kosting, based on test method 


and specimen used at the Watertown Arsenal. 


Higher temperatures result in lower hardness. The 
hardening is a time-temperature effect, and the hard- 


ness increases with increased time of holding at tem- 
perature up to 6 or 8 hr. Ordinarily 6 hr. is ample 
holding time, and little is gained by holding longer than 
Shr. See Fig. 5. The temperature at which heat 
treatment is carried out should be carefully controlled, 
as this will govern the level of hardness result 
Maximum hardness due to heat treatment «lone, 
starting with soft metal, is in the neighborhood 300 
srinell, but if the hardness of soft material is raised by 
cold working, then the hardness resulting from sub- 
sequent heat treatment will be super-imposed. hus, 
cold worked metal with a hardness of approx: :.ately 
250 Brinell can be increased by heat treatment » 350 


to 400 Brinell. 





Blades in Kitchenware of K Monel. 


ues fall on two lines which intersect in the neighbor- 
hood of 1060 deg. F. Complete softening is gained if 
the quenching temperature is above 1400 deg. F. 
The useful application of partial softening by quench- 
ing from intermediate temperatures between 1060 deg. 
F. and. 1300 deg. F. is problematical, because the rate 
of change with temperature is so high (of the order of 


0.6 BHN per deg. F.). 
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Drop and Seat Valves (1% in. diameter, 45 deg. seat) of K Monel 
for Oil Well Service 


It has been observed, however, that if the K alloy, 
hardened by cold work, plus heat treatment, be ex- 
posed to heat-treating temperatures (about 1100 deg. 
F.) for long periods of time, the hardness due to cold 
work will be eliminated and the Brinell values will fall 
to approximately 300; that is, the value obtainable by 
heat treatment alone. Intermediate hardness and cor- 





slid Tats» 


it a a Se Re» 





oe: 


ibn 





responding machinability can be obtained by following 
the middle portion of the curve on Fig. 4. 


Summary of Heat Treatment 


Soft temper (Hardness Grade A) is obtained by 
water quenching from 1450 deg. F. 

Hardness, Grade B, is obtained by heating soft mate- 
rial to 1000 deg. F. followed by slow furnace cooling. 

Hardness, Grade C, is obtained by heating soft mate- 
rial to 1100 deg. F. followed by slow furnace cooling. 

Hardness, Grade D, is obtained by heating cold 
worked material to 1100 deg. F. followed by slow 
furnace cooling. 


Machining 


This new alloy can be machined quite readily and at 
ractical production rates in Hardness, Grades A, B 
and ©. It can also be machined at slow speeds with 
especially hard tools, e.g. Carboloy, in Hardness Grade 
D. but this is not recommended and can usually be 
avoided by machining before final heat treatment. 

Like any alloy of properties different from those a 
machine shop is used to machining, this alloy requires 
tool angles, speeds and feeds specially chosen to give 
best results. Sufficient experience has been had in its 
machining so that procedure can be outlined which will 
allow the average shop to handle it at outputs, ranging 
with the type of operation, from half that on machinery 
stee! (0 nearly the same. 


Welding, Soldering, and Grinding 


Tore) welding is not applicable to K Monel, because 
of s ishness due to aluminum oxide. Electric arc 
weld: « can be done by using a K Monel welding rod 
whic’ jas been coated with a mixture of: 


Cryolite 90%—Wheat flour 10% 


This | ating can be applied by dipping; 1 per cent of 


asbest.s is added for mechanical binding. The alloy 
can be brazed with suitable alloys and fluxes. 

\\ grinding it is of the greatest importance to 
avoid excessive heating, which will change the hard- 
ness. [it is recommended that grinding be done under 
water or fluid coolant whenever possible. Because of 


its greater hardness, K Monel will take a higher polish 
than \ionel metal. 


Other Properties 


The pickling procedure for Monel metal may also 
be used on the K alloy. 


The demand for castings has not arisen, and there 
is very little reason to expect much call for them 
because equal properties can be obtained in other ways 
more practical to the foundry. 


The corrosion resistance of the new alloy is equally 
as good as Monel metal. 


Uses of the New Alloy 


The principal uses of K Monel, so far developed in 
industry, have been where either corrosion or weight 
saving has been the determining factor. Just as Monel 
metal is ordinarily chosen because corrosion is to be 
combatted, so also the choice of K Monel nearly always 
involves this condition. This combination of consid- 
erations has been the determining factor in the use of 
IK Monel for pump rods for use on ships. 


Another successful application has been as a thin 
walled cylinder subjected to high hydraulic pressure in 
apparatus subjected to mildly corrosive influence but 
which must function perfectly at any and all times 
and after long periods of idleness. 


The alloy has been used successfully for balls to 
form check valves where the conditions are corrosive. 
One particular example is a gas heated water storage 
tank for domestic use, in which K Monel balls are used 
as a check valve in connection with thermostatic con- 
trol. It makes a much better ball than Monel metal, 
since it is harder, will grind more accurately round 
and take a higher finish. 


K Monel drops and seats have been successfully 
used in petroleum wells in certain districts, as for 
example west Texas, where the corrosion conditions 
are such that iron base alloys do not endure. The 
corrosive influences combatted here are natural brines 
containing hydrogen sulphide. 

The alloy has been installed as valve trim in valves 
handling alkaline waters and has given a very excellent 
performance in this application, superseding harder 
valve seat materials which were corroded by the water. 
The water in question was not a contaminated water 
but was a typical high alkaline city water supply. 

It has been used as blades for paper making machin- 
ery. It has also been used as blades for flat servers, as 
illustrated. This application has definite possibilities, 
the blading offering high corrosion resistance and 
pleasing color similar to silver. 

The material is available as forgings, wire, rods and 
strip, but not as sheets or tubes. 





(Continued from page 100) 


oi radium used and the distance from the source of 
radiation. 

Where thicknesses of lead for occasional exposure 
to gamma-rays are given in the Table, they apply to 
cases where personnel is liable to pass the exposure 
zone trom time to time. When people are doing some 
other work for any length of time next to the exposure 
zone, the figures given for continuous exposure should 
apply. In the original tables the figures are given in 
metric measures and have been changed by the present 
writer to suit American usage. 

It appears from the Table that very heavy containers 
are required to transport the radium from place to 
Place. We recommend that this container hang be- 
tween two long wooden bars which can be carried on 


Table of Lead Protection 


Tolerance Distance 

Quantity distance, ——- - 4 — . 

of Ft. 3 Ft. 15 Ft. 30 Ft. 
Radium -——~——,Close a ane pee Pee ws 
in gr. occ.cont. up lft. 2ft. occ. cont. 7it. occ. cont. occ. cont. 

0.05 3 6 3% 2% 1 ts % a i 

0.2 6 10 4% 3% 2, 1.0 2.0 P oe thee 

05 10 20 5% 4.0 $0 1% 2% a 

1.0 15 26 5% 4% 3% 2% 3% 1% ... 18 “s 

2.0 21 39 6.0 5% 4.0 3.0 3% 1% % 1% on 

5.0 33 61 65% 6.0 5.0 3% 4% 2% 1.0 2.0 \% 4 
10.0 48 82 7% 6% 5% 4% 5% 3% 1% 2% %& 1% 


In the last 10 columns, the figures represent inches. 


each end by one man. In that way a fairly large dis- 
tance can be kept from the source of radiation, and the 
lead lining can thus be reduced. The container will 
slide off readily into a car for further transportation 
or near the place of its ultimate use. 
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Letters to the Editor 


Another Chuckle 


To the Editor: | was interested to read in the Febru- 
ary issue of Metats & ALLoys (1935) your comments 
on the magic alloy produced by F. H. Maloney & Co., 
Houston, Texas (page 38). 

[ wish to report that these people have been com- 
pletely outclassed by the manufacturers of Atomic 
lotan Solder (or their successors) who have produced 
an alloy which defies one or two of the fundamental 


laws of science, possessing among other things the 


property of adjusting its melting point to suit the 
convenience of the user. Among other things it is 
stated that “the solder melts and flows at 262 deg. F., 
and, when it hardens, a temperature of 500 deg. F. is 
required to remelt it.” 

In explanation of this remarkable feature, it is 
stated by the Lotan Division of Robertson-Davis Co., 
Inc. of Chicago, that ‘‘at this temperature (262 deg. F.) 
the flux contents which completely surround each mi- 


Pickling and Stresses in Steel Castings 


To the Editor: The article on “Surface Cracking of Steel 
Castings During Pickling” by C. W. Briggs and R. A. Gezel- 
ius, in your February, 1935 issue, contains data on an interest- 
ing subject. 

For some time these authors have prosecuted, and progress- 
ively reported to the American Foundrymen’s Association, re- 
searches that throw light on fundamental problems encoun- 
tered in steel casting manufacture. It is a tribute to the in- 


vestigators’ practical point of view, when doing such work, 


that they chose specimens for some of their pickling experi- 
ments, which, by reason of cast shape, would probably con- 
tain stresses of considerable degree, and which, therefore, 
might have significance in connection with pickling. 

A statement from the article cited is here quoted, on which 
I am prompted to make some comments: “Since embrittle- 
ment is found in annealed specimens, it is indicated that even 
a full anneal does not completely relieve the stress, and in 


‘commercial’ anneals, that are merely a normalizing treatment, 
there is real danger of cracked castings resulting from pick- 
ling.” One gathers from the wording and its context that 


the mention of embrittlement in annealed specimens is meant 
to include the condition sometimes discovered in commercial 
products. The general argument in the definite statements 
and reasonable implications appears to be that full annealing 
does not completely relieve initial stress; and that normalizing 
is less effective than is full annealing for the partial relief of 
initial stress. (Some persons not familiar with metallurgy 
might incorrectly think the authors believe that embrittlement 


in specimens that have been full annealed or normalized, per 


se, gives evidence of the presence of some initial stress that 
has not been relieved.) 

It seems to me that deductions might erroneously be made 
too comprehensively by a few readers, in the absence of any 
comment on the statement quoted above. The authors have 
clearly shown, by testing specimens of different cast designs, 
that the shape of the piece has great influence on the develop- 
ment oi stress during solidification and subsequent cooling. 
It is reasonable to say that (a) many a steel casting may be 
so well. designed from a practical metallurgical standpoint, 
be so tormed in the mold, and be of such chemical com- 
position, that the initial stresses will be so slight as to be 
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nute particle of metal, act, setting up a considerable 
amount of internal heat, and the result of this reactiog 
is fusion of the metal at the above mentioned tem- 
perature.” 

Actually the product is a mixture of 50:50 tin-lead 
dust and a concentrated aqueous solution of zinc and 
ammonium chlorides. The solder softens at 358 deg. 
F. (the melting point of the tin-lead eutectic) and 
finally liquifies completely at 414 deg. F. independently 
of the source of the applied heat. ’ 

I suggest that all scientists bow their heads in sol- 
emn unison and decry the passing of our long estab- 
lished law of the conservation of energy; also let us 
realize if possible the tremendous inherent exothermic 
possibilities tied up in a solution of zinc and ammonium 
chlorides. 


CLIFFORD L. BARBER, 


Kester Solder Co. Research Chemist 


Chicago 

inconsequential in service; also that (b) a simple no: zing 
treatment under suitable conditions of design, chem om- 
position, and foundry production may so reduce such $S€S 
as need relief that perfect safety will attend the per ince 
of the material. 

The satisfactory use of a huge tonnage of steel ca s of 
low carbon content which have had no heat treatment itSo- 
ever indicates that the statement in item (a) is well led. 
There is ample substantiation for the premises of ite: ) in 
the enormous tonnage of steel castings for misc eous 
industrial purposes, which have performed perfect! ler- 
severe service conditions, after having no heat t nent 
other than simple normalizing. These comments 1 ling 
behavior in service are not made to discount scientifi rts 
to ascertain the initial or continued presence of sses 
produced by shape and/or manufacturing process, but em- 
phasize the fact that, for practical purposes, it is quite un- 
necessary either to full anneal or even to normalize certain 
steel castings to be put into severe service. It all ends 


greatly on the composition of the steel, the proportions of the 
piece, and the method of making the mold. 

Probably most steel foundrymen will endorse the opinion 
of the authors that the pickling of steel castings is inadvisable. 
Perhaps most metallurgists would agree that the harmful 
effects of pickling are apt to be greater on alloy steel castings 
having high combinations of physical properties than on car- 
bon steel castings. This seems logical when we remember 
that surface imperfections generally have more of a bad effect 
on high-resistant than on low-resistant steel, and that in some 
cases apparently one effect of pickling is to increase the depth 
of surface imperfections. Obviously the greater their depth, 
the more they act as stress-raisers, and the greater becomes 
the liability of rupture in severe service. 

It is very encouraging to see that the investigators at the 
Naval Research Laboratory, in this pickling investigation and 
other researches, have shown a practical appreciation of the 
enormous influence of design on the stress resistance of the 
steel casting. It is helpful to the steel foundry industry to Te 
ceive periodically as the results of work done by Briggs and 
Gezelius, data of fundamental character on which to base 


sound manufacturing technique. 
R. A. BULL 


hicago, February, 1935. 
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1. ORE CONCENTRATION 


JOHN ATTWOOD, SECTION EDITOR 


Placer Mining in the Western United States. Part II. Hydraulicking, Treat- 
ment of Placer Concentrates, and Marketing of Gold. E. D. Garpner & C, H. 
JOHNSON United States Bureau of Mines, Information Circular No. 
e7e7. Oct. 1934, 89 pages. Separation of Au and Pt-group metals from hy- 
éraulic concentrates, extraction of Au from amalgams, separation of Pt-group 
metals from Au, and melting Au are discussed. AHE (1) 


Milling Activity Largely Confined to Gold-Silver Plants. Cartes E. Locke. 
Mining & Metallurgy, Vol. 16, Jan. 1935, pages 28-30. Milling of Au and 
Ag ores showed great activity, while milling of base metal ores showed continued 
depression. Cu production in United States is running at about 15% of capa- 
city. Use of high-speed mills of heater type for crushing native Cu promises suc- 


cess, Gravity stamps continue to diminish in use. New idea in ball milling in 
treating 2 entirely different ores is used in Colo. mills, and flint pebbles are 
used i ead of steel balls. Explosive shattering of ores offers possibilities. 


Progress is been made in Dorr equipment. Advances are being made in flotation 
on non-metallics and near colloidal sizes of sulphides. Au and Ag milling prac- 
tice is undergoing radical changes. Numerous small Au mills have been erected 
in Colo. i Cal. Process varies with ere but use of flotation is a noticeable 
feature VSP (1) 


la.- Crushing, Grinding & Plant Handling 





Problem of Reorganizing the Ore Supply of Plants. V. S. Aspramov & N. P. 


SEMEN Domez, No. 10, 1934, pages 1-7 (In Russian). In case of ores 
us diffe size and chemical composition as Krivoi Rog iron ores burdening 
ff furna quite difficult, unless the ores are classified and assorted. Present 
system rting is not adequate. A scheme for an efficient classification in 
stallat ffered. (la) 


to 





lb. Gravity Concentration 


History of Mining in Jicarilla District. M. H. Brinces. Mining Journal, 
{rizona, Vol. 18, Jan. 15, 1935, pages 3-4. Most of the gold value of placer 
material in this district is in fine gold of 160-200 mesh. A _ survey of the 
operators of the district is made showing concentration methods in use or proposed. 

WB (1b) 


Ramee aol e-batels 


Three-Product Flotation at the Britannia, B. C., Mill. H. A. Pearse. Min- 
nao Metallurgy, Vol. 15, Sept. 1934, pages 379-383. See Metals & AI 


oys, 
Vol. 5, Dec. 1934, page MA 554. VSP (1c) 





Amalgamation, Cyanidation & Leaching 


The Recovery of Gold from the Ore of Ventures Limited, Island Lake Property, 
Manitoba. C. S. Parsons, A. K. Anperson, J. D. Jounston & W. S. 
JENKINS. Canadian Department of Mines, Mines Branch Report 1736, 
1934, pages 144-156. Ore samples containing Au 0.46-1.72 oz. and Ag 1.42 
4.50 oz./ton, Cu 0.07-0.28, Pb 0.47-3.63, and Zn 1.50-2.95% were cyanided; 
at —48 mesh there was 5% extraction, at —200 mesh, 78%. Amalgamatio: 
recovers 55.45%; cyanidation of tailings 23.9% more. When a flotation co 
centrate is removed from the plate tailing, given a prolonged cyanidation, and 
the tailing a short treatmert, overall recovery is 94.55%. Removal of coarse 
Au by traps and blankets and ecyanidation of the residue gives over 90% extractior 

AHE (le) 


2. ORE REDUCTION 


A. H. 


Non-Ferrous 





Reduct Zinc Ores by Natural Gas. H. A. Doerner. Progress Reports 
Meta il Division. 8. Studies in Zinc Metallurgy. United States 
Bureau lines, Report of Investigations No. 3256, Dec. 1934, pages 
3-24,.—4 


reactions, catalytic reaction rates, thermal requirements, appara- 


tus, ope procedure, criteria for control of operations, catalytic poisoning 


and regs n, recirculation of gas, condensation of Zn, preparation of raw 
materia] ‘ity and the economic possibilities of the reaction ZnO + CHa 
are dis¢ Retort capacity is about 300 lbs. of Zn/day. Extraction of 95% 
is feasi ve cu. ft. of gas produces 1 lb. of metal. The fuel required will 
be less t hat required to heat the present type of commercial furnace. Re- 
tort life bout 1 yr.; condensers and refractories should last indefinitely. There 
is no lir to the life of the catalyst. The Zn produced is nearly as pure as 


electrolyt 


AHE (2a) 


_ Recovery f Zine from Ferrite Compounds in the Electrolytic Zinc Process. 
G. L. Ounoricut, THos. B. Bricuton & Cart M. Dice. Progress Re- 
ports—Metallurgical Division. 8. Studies in Zinc Metallurgy. United 
States Bureau of Mines, Report of Investigation No. 3256, Dec. 1934, 


pages 25-4 The existence of Zn0.Fe20, as a definite compound was verified 
Zn ferrite treated with HsSO4 was decomposed at about 600°. Roasting with 
large amounts of acid made it more difficult to obtain an Fe-free ZnSO, solution 
when the ecalecine 


was leached subsequently with HO. The Fe entered the solu- 
on as Fe2(S0s)s. Sulfation of Fe and Zn occurred simultaneously. Better re- 
sults could be obtained by heating the ferrite-H2SO, mixture at a low tempera- 
ture until complete sulfation occurs, then raising the temperature above the 
decomposition point of Fe2(SQ4)s. Sulfation is best carried out in thick beds, 
decomposition in thin beds. AHE (2a) 


No Startling Changes in Lead Metallurgy. Carce R. 
Metallurgy, Vol. 16, Jan. 1935, pages 22-23. Little that is new was produced 
in Pb smelting and refining industry outside of some makeshifts to make operation 
at fractional capacity profitable. Parkes process was standardized during period 
of normal production. At present various short cuts are used in softening, and 
desilverizing is carried out on irregular schedule. Favorable reports come in 
concerning the Australian continuous desilverizing practice by means of modified 
Parkes process. Sintering has received some attention with beneficial effect on 
blast furnace operation. Au and Ag ores, and Pb bearing material low in 8 are 
hard to sinter; this has been successfully solved by using some carbonaceous fuel 
i up the charge. United States Bureau of Mines has made a study of 

ring and will make a report on it. VSP (2a) 


Haywarp. Mining & 


EMERY, 


SECTION EDITOR 


~ 


Sulphatizing Roasting of Cupric Oxide. Kanyr Want. Sutyokwai-Shi, Vol. 
8, June 1934, pages 513-518. In Japanese. CuO was roasted in a stream of 
S02. The influence of SO. concentration, temperature, time of heating and the rate 
of flow of gases upon the yield of soluble CuSO, was studied. 
to a small extent at 390°C.; 
maximum rate at 600°C. 


Sulphatizing begins 
the reaction is important from 500°C. and reaches a 
It is very difficult to convert all CuO to CuS0, only by 
passing SO., unless the sample is agitated, because of the formation of a coati 
of basic sulphate on the Cud. HN (2a 


Chemical Reactions in the Copper Smelting Furnace. Kanyr Want. Suiyokwat- 
Shi, Vol. 8, June 1934, pages 477-512. In Japanese. SOs was passed over coke, 
charcoal or sugar charcoal at 690° to 1000° C. Author concludes that the re- 
actions 2802 + 2C = 2C02 + 28, C + C02 = 2C0, 2502 + 400 = 4C02 

2S oecur. SO. is very rapidly reduced for the first 15 minutes; the rate i 
far greater than that of CO. + C. Of the C used, the reactivity of coke is the 
least, and that of charcoal is the greatest. The reduction by coke is considerably 
diminished below 800° CC. Thermal decomposition of pyrite, chalcopyrite and 
cupriferous-pyrite in No atmosphere was studied. Pyrite shows 3 thermal changes 
at about 345°, 567°-583° and 650°-775° C. in which the first 2 changes are 
small in magnitude but the latter is conspicuous. Chalcopyrite has 1 thermal 
change of small magnitude at about 500°-550° C. and cupriferous pyrite shows 
2 changes at about 520° and 720°-755° C. corresponding with those of chal- 
copyrite and pyrite, respectively. In a neutral atmosphere desulphurization of 
pyrite amounts to less than 6% at 608°, 42% at 800° and even at 1000° C. 
45% of its original S; chalcopyrite loses 5.7% of its original S at 600° and 
16% at 1000° C. HN (2a) 


Charcoal Blast Furnaces and ‘‘Schmer’’ Furnaces—A Need in Austria (Holz- 
kohlen-Hochéfen und Schmeréfen—eine Forderung in Osterreich). FE. Beran. 
Montanistische Rundschau, Vol. 27, Jan. 16, 1935, 3 pages. On account of 
the many advantages which charcoal pig Fe offers in the production of special 
steels a number of blast furnaces using charcoal have lately been started in Ger- 
many. Many blast furnaces of this type formerly were in operation in Austria 
The so-called ‘“‘Schmerofen,’’ a retort-type of furnace in which the tar and other 
byproducts are recovered, is recommended for the production of the charcoal. This 
furnace lately has found extended use in Central Europe, Russia, and Japan. 

BHS (2b) 


Utilization of Waste Erergy in the Iron Blast Furnace Plant (Die Bewertung 
von Abfallenergien im Eisenhiittenwerk). Exnst Wittinc. Montanistische 
Rundschau, Vol. 27, Jan. 1, 1935, pages 1-3. A discussion of the utilization 
of furnace gases in the operation of explosion motors and for the production of 
steam in waste heat boilers, and the advantages of the 2 methods. BHS (2b) 
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Blast Furnace Operation With Oxygenated Blast. M. A. SHAPOVALOV. Domes, 
No. 10, 1934, pages 7-14 (In Russian). An experimental blast furnace with 
12.9 m. useful height, 24.0 m.* volume and 1.50 m. hearth diameter was used 
without any hot stoves. About 40% O02 was added to the cold air. For 23 
days the furnace was run on air-dried peat. It ran smoothly producing cast Fe 
and gas having 2100-2700 calories/m.* With forced operation the charge re- 
mained in the furnace but 5 hours, and in the reduction zone only 2 hours, the 
rest of the furnace being used for peat carbonization. On melting ferromanganese 
with coke and oxygenated blast, metal with 82% Mn and 0.13-0.48% Si was 
produced, but the slags carried 30-37% Mn@ (though the ratio CaO:Si0. — 1.06- 
1.75 was maintained) because of the cold core in the hearth due to the lack 
of pressure. For 1 month the furnace was run to make 11-14% Gi Fe with 
increased content of ©, Cr and Ni, Considerable trouble was experienced on ac- 
count of the abundant formation of amorphous C by decomposition of the gas 
very rich in CO in the upper layers. Wide fluctuations in the analysis of both 
slags and Fe were observed. The desired Si content was not obtained. A maxi- 
mum of 10.96% was reached once, but on the average casts ran little above 
5% Si. No relation between Si content in the Fe and (Si02 +- Ale0s) : CaO 
ratio could be observed. S could not be controlled in the Fe. Top gases con- 
tained 6.6-19.4% COs, 30.8-52.8% CO, 3.7-15.1% Hoe, 0.3-0.8% CH, Re- 
duction of FeO by CO takes place in a blast furnace within a comparatively 
narrow temperature range of 500-900°C. The region of this temperature interval 
in the shaft of the furnace might decrease with the decreasing volume of the 
gases caused by use of Os. The upper parts of the shaft would not be used in 
this case for reduction reactions. In the 13 m. blast furnace the top tempera- 
ture was only 250°C, suggesting that in larger furnaces it would be much lower. 
Thermal capacity of the top gases varied between 1600 and 1800 calories de- 
pending on Q2 supply. With increasing O2 content the combustion zone de- 
creased inversely proportionally to it. Decreasing volume of hearth gases destroys 
the equilibrium which is observed under normal operating conditions, (2b) 


to 





_ Operation of a Minette Blast Furnace With and Without Scrap (Betri 
nisse eines Minette—Hochofens ohne und mit Schrottzusatz). 
Stahl und Eisen, Vol. 55, Jan. 3, 1935, pages 17-20. Numerous tests indi 
cated that at a blast temperature of 800°C. the consumption of coke per ton ' 
pig Fe from scrap was about 286 kg. Blast furnace gas and air volume pRrcn 
sharply with increasing scrap. The composition of the blast furnace gas and it 
calorific value changed but little, although its temperature rose slightly, SE (2b) 


ebsergeb. 
STEFFEs, 


Volatilization of Silicon and Silica by Sulphur and Its Practical Applicati 
(Uber die Verfliichtigung von Silizium und Kieselsdure durch Schwefel ung ihre 
Bedeutung fiir die Praxis). Paut Dotcu. Montanistische Rundschay Ven 
27, Jan. 1, 1935, pages 3-4. A historic review of the studies on the formation 
of volatile Si sulphide in Fe smelting, a reaction first suggested by Ledebur in 
1878. These studies explain the fact that in electric smelting of pig Fe with 
a comparatively high content of S in the charge, a pig Fe with less than 0.01% 8 
may be obtained, even without any CaO in the charge. A high furnace tempera- 
ture promotes the removal of S. BHS (2b) 


Blast Furnace Fuels: Their Regional Influences. Ratpux H. Sweerser. [pon 
Age, Vol. 134, Nov. 29, 1934, pages 20-28, 74. An analysis of part played 
in geography of the steel industry by blast furnace fuels. Reviews the records of 
the building of all blast furnaces in the Colonies and in the states of the Union 
to study the influences that brought about the location of blast furnaces at the 
places they were built and what caused their disappearance or their continuance 
in that region. The 4 distinct blast furnace fuel eras are as follows: Charcoal 
period 1645 to 1853 Anthracite period 1855 to 1875; Beehive coke period 
1875 to 1919; and By-product coke period 1919 to date. Discusses each era. 
Includes tables showing the number of blast furnaces on active list at end of 
each year, 1645 to 1933 and number of blast furnaces built in U. §. from 
about 1840 to 1934. VSP (2b) 


3. MELTING, REFINING AND CASTING 


Surface and Venting Properties of Molding Sands. J. Verd. M. Kir. Joszef 
Nador Miissaki es Gasdasagtudomanyi Edgyetem Banya-, Koho- es Er- 
dimernoki Kar, Sopron (Royal Hungarian Palatin-Joseph University of 
Technical and Economical Sciences, Faculty of Mining, Metallurgy and 
Forestry of Sopron), Vol. 6, Dec. 1934, pages 99-119. In English. Tests 
were made with the apparatus of Steinitzer to investigate the influence of grain 
size upon the venting property of molding sands; only quartz sand free of clay 
and dust was used. A linear relationship exists between the factors expressing the 
venting property, namely the time occupied by the passage of a gas, and the 
difference of pressure which is effected by the passage of the gas. Another linear 
relation exists between the square root of the resistance and the reciprocal dimen- 
sions of the grains but only for grains of equal size and sands free of mixtures; 
the latter have always greater resistance than pure quartz sand. The surface factor, 
ji.e., the whole surface of grains contained in a unit of volume or weight, is of 
determining influence. Ha (3) 


Die-Cast Wheel Hubs and Caps. E. Stevan. Mechanical World & Engi- 
neering Record, Vol. 97, Jan. 4, 1935, pages 5-6. Example showing, that by 
substituting die castings for parts which previously have been made from press- 
ings or sand castings, considerable economies can be effected. Description of 
dies and production procedure. Kz (3) 


Controlling Dry Sand Strength, H. W. Diererr & F. Vartier. Foundry, 
Vol. 62, Dee. 1934, pages 24-25, 56. Methods in use for controlling dry sand 
strength are: Mixing; the additions of water, pitch, cereal binders, bentonite, 
plastic clays and molding sands of high dry sand strength. Duration of mixing 
has its effect on both green and dry properties of molding materials. Green 
strength and mold hardness of sand show the same trend, having maximum value 
at 9 min. of mixing. Green and dry permeability shows an increase up to 12 
min. of mixing. Low moisture content results in a low dry sand strength while 
a hich moisture will result in a higher dry sand strength. Dry sand strength 
may be inereased by addition of pitch. It also acts as a facing material. Binders 
made from corn and wheat are used in sand mixes for baked cores and dried 
molds. Bentonite increases both green and dry sand strength. Bonding clay made 
of pulverized plastic fine clays is a practical bonding material. It retains dry 
sand strength at high temperatures. Surface appearance of casting is improved if 
formed in dry sand. VSP (3) 


3a. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Melting and Casting of Special Brass Alloys. Leo S. Ivanorr. Metal In- 
dustry, London, Vol. 45, July 6, 1934, pages 7-10. The author endeavors to 
point out the characteristic properties of the special brasses and the factors con- 
tributing te the successful melting and casting of these brasses. He _ believes 
that when these special brasses are properly handled that the percentage of ‘‘mis- 
runs” should not be greater than with the ordinary 60:40 brass. The “‘Zn equiva- 
lents’’ of a number of elements are given and the advantages of using these 
elements are discussed. The necessity of remelting, especially if ‘“‘hardeners’’ are 
used to introduce these elements into the melt, is emphasized. The correct method 
of producing ‘‘hardeners’’ is discussed and a recommended method given in detail. 
The time for the addition of secondary metal and the permissible amount to be 
used are indicated. Another factor given consideration is the addition of some Zn 
to compensate for that lost due to volatilization. This is not recommended. The 
author stiggests melting under a borax slag that is thickened with sand but not 
removed before pouring. Special care in the preparation of the sand mold and 
bottom pouring if possible are deemed essential. HBG (3a) 
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Fluxes and Slags in Brass Foundry Melting Practice. TT. Tyrie. fetal In- 
dustry, London, Vol. 44, May 4, 1934, pages 461-464; May 11, '4, pages 
487-490; May 25, 1934, pages 540-541. A paper read before the tish See- 
tion of the Institute of Metals. Until recently it was believed r results 
were obtained in melting non-ferrous metals if additions were mir ed. Re- 
cently the subject has been given serious study on a logical basis chemical 
mixtures evolved which are beneficial. ResultS obtained justify the usion of 
the subject as of major importance. The subject is restricted t use of 
deoxidizers, slags, ete., in the melting of metals to produce ca and is 
discussed under (1) commonly occuring impurities; (2) removal of t! npurities 
by the use of fluxes and slags; and (3) the presentation of data iined on 
metal so treated. Under (1) are included all substances which m regarded 
as having a detrimental influence on a particular alloy. The i: of the 
presence of a number of these substances on Cu, bronzes, gun-meta , and Al 
alloys and of gases are specifically discussed. The author believes the rate 
of absorption of O and certain other gases is governed by the 7 itent of 
brasses. Under (2) rapid melting in a slightly oxidizing atmosp! recom- 
mended. Author recognizes that many fluxes are deoxidizers but mak: arbitrary 
distinetion between fluxes and deoxidizers for the discussion. Both fined, as 
is an ideal deoxidant. Deoxidizers are suggested for a number of d t classes 
of metals. The advantages and disadvantages of P, Mn, Si and AI indicated. 
A method for the addition of deoxidizers is given. The functions fluxes and 
slags are (a) to act as solvents for metallic oxides, (b) mear removing 


inclusions, (c) coverings to prevent oxidation and gas absorption (d) as 
degasifiers. A low viscosity is essential to be effective. Comments given on 
a number of fluxes now being used. The refinement of Al by gaseous pounds is 


discussed. A table is given of the physical tests of a number of ‘ys made 
wholly from serap. The author believes that faulty melting practice can not be 
wholly corrected either by the use of deoxidizers or fluxes but that it is possible, 
when efficient melting can not be obtained under existing conditions without 
radical alterations, to produce higher grade metal by the judicious use of both 


deoxidizers and fluxes. HBG (8a) 


Production and Casting of Magnesium Alloys (Herstellung und Giessen von 
Magnesiumlegierungen). E. T. Ricuarps. Die Metallbérse, Vol. 24, June 
16, 1934, pages 761-762; June 23, 1934, pages 794-795; June 30, 1934, pages 
826-827. Data are given showing the beneficial effect of 6-8% Al on the physical 
properties of Mg. The difficulties in casting Mg alloys are due to its affinity for 
0 and N, its explosion-like reaction with moisture and chemical reaction with 
Si0e. Only east Fe and steel crucibles provided with closely fitting covers should 
be used. Most suitable mixture for covering the melt is 65-70% MgCl, 23-25% 
KCl, 4-5% NaF, 3-4% CaF2. Unfortunately the best fluxes for Mg alloys are 
patented. Gas or oil fired furnaces are most widely used. Traces of chloride bath 
layers are liable to be retained by the casting resulting in lower corrosion fe- 
sistance. Mg melts are purified with S. Two different methods for use of Mg 
scrap in foundry work are considered. According to the author’s practice, the flux 
mixture (30-50 wt.% of alloy to be melted) is heated to 750°-800°C. Then 
the scrap is gradually added beginning with the heavier parts. This method does 
not require careful removal of foundry sand from the scrap. The flux mixture can 
be used for 3-5 melts. Casting temperature: 675°-725°C. Fe and steel molds 
ean be used. Even cast Fe molds suffice. Former failures due to porosity of chill 
castings are ascribed to insufficient preheating of the molds. Smoother m 
surfaces are obtained by sprinkling a coating of water glass into the Fe mob 
before heating the latter to 300°-400°C. Sand casting is feasible. To insure 
absence of traces of moisture, the green sand molds should be Beret 
Glycerine, ethylene-glycol, ceresin, naphthalene, sulphur, boric acid are added "Toul 
sand. S vapor prevents direct contact between the sand particles and a parts 
Mg alloy. The S loss is relatively small since § condenses in the col craphite 
of the mold. Chilled surfaces should be treated with a suspension of pure (3a) 
in alcohol. Excessive’ ramming of the sand molds should be avoided. EF 
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Studies in Cast Bronzes. Francis W. Rowe. Foundry Trade Journal, 
London, Vol. 50, June 7, 1934, pages 363-366. Paper read before the Annual 
conference of the Institute of British Foundrymen 1934. Practically all the 
east bronzes made under normal conditions containing about 5.5% Sn show the 
presence of the a — 6 eutectoid which increases as the quantity of Sn rises until 
at about 28% Sn the alloy consists entirely of this hard and brittle constituent. 
Varying quantities of this compound materially affect the physical properties of the 
bronzes. Apart from the differences due entirely to composition, there come the 
large differences which may result due to casting conditions and mass of the 
easting. A number of density-casting temperature curves of different alloys cast in 
dry sand molds are presented by the author. The results of physical tests are also 


on. AIK (3a) 


Molding and Casting of Locomotive Castings for the German Railway (Formen 
und Giessen von Lokomotivguss fiir die Deutsche Reichsbahn). Zeitschrift fiir die 
gesamte Giessereipraxis, Vol. 55, Nov. 25, 1934, pages 493-495. Molding 
and casting of (1) guide for spring support and (2) valve cock of locomotive 
qhistle are considered. Gating and core making are discussed at length. The 
eastings were made of Rg 5, a standardized German red brass containing 85% 
Cu, 5% Sn, 7% Zn, 3% Pb. High pouring temperature is recommended. GN (3a) 


Electrolytic Refining of Tin (Die elektrofytische Raffination von Zinn). WerRNeR 
Faouuicu. Die Metallbérse, Vol. 24, June 30, 1934, pages 825-826; July 
7, 1934, pages 859-860. Tin with 15-20% impurities (Pb, Sb, Cu, As, Bi, Zn) 
ean be electrolytically refined. The Betts process failed with Sn because of the 
different behavior of gelatine in fluosilicie acid electrolytes. An electrolyte com- 
prising 20% HeSiFs, 0.1% HeSOs, 6% stannous-Sn and small additions of glue 
and ecresylic acid has been replaced by 8% H2S04, 5% HaSiFs, 3% stannous Sn 
and the same colloidal additions. H2SiF, has also been replaced by benzene, phenol, 
eresol, etc., 0.25-0.3% HCl is sometimes added. The acid electrolysis operates 
at 35°C. and about 1.1 amps./dm.? current density. The Sn electrolysis in HCl 
js discussed critically. Contrary to American practice, alkaline electrolytes are 
prevalent in continental plants which generally use a 10% Na sulphide solution 
containing S or NaOH additions. Na sulphide is regenerated automatically and 
calls for replenishment only every 3-4 weeks. Anodes of 90% purity are widely 
employed hough tests with 75% Sn anodes were successful. However the anode 
slime cont 10% Sn if anodes with 20% impurities are electrolytically refined. 
Sb conte f over 5% render the whole electrolysis uneconomical. Bath tempera- 


ture— 90 lanks are Fe. No stirmng. Anodes : 10-15 mm. thick. Cathodes 
tin coate: sheets of 3 mm. thickness. Current density—0.5 amps./dm. Tin 
content ctrolyte—8-11 g./liter. Anodes and cathodes must always exhibit 
a bright illic luster. EF (3a) 
Actior Products of Combustion (Gas furnace atmosphere) on Slagging in the 
Brass In y (Die Wirkung der Verbrennungsprodukte (Ofen-Gasatmosphare) auf 


den Meta) Abbrand in der Messing-Industrie). R. Ktuner & A. Puscn. 


Zeitsch» fiir Metallkunde, Vol. 26, Aug. 1934, page 189. Following the 
experime! rocedure of C. Upthegrove and A. J. Herzig (University of Michigan 
Engineeri research Bulletin, No. 22, Dec. 1931) the rate of metal loss on 
exposing brass to gas atmospheres, consisting of mixtures of C02, CO, O:, 
No, He CH bas been investigated. It is demonstrated that the metal loss 
increases increasing temperature, rate of gas flow, and duration of the test. 
Two dist mechanisms are found to be operative in bringing about metal loss 


(1) vapo on and (2) oxidation. Vaporization is hampered by the presence 


of an oxi ver on the surface of the metal. Hence, to insure a minimum metal 
less, hig brasses should be melted in an oxidizing atmosphere while low 
zine bras uld be melted in a neutral atmosphere. PNR (3a) 

Melts ze in a Small Cupola. Joun Durry. Foundry, Vol. 62, Sept. 
1934, | 20-22, 64. Contrary to general belief, the cupola is well adapted 
to melti: ‘onze or red brass. The past few years a special coke having an 
analysis ‘8.5% fixed C, 0.4% S and 0.5% ash, and a modified type of 
cupola | een developed for melting bronze and brass. Gives an example of 
the met! materials and equipment used in a typical installation of 2 cupolas. 
One cup elts an alloy of 80% Cu, 10% Sn and 10% Pb. The other cupola 
melts a ed form of ordinary red brass of 85% Cu, 5% Sn, 5% Pb and 
5% Zr ludes approximate cost per ton of metal. VSP (3a) 


Mixtures for Small Propellers. Joun Durry. Foundry, Vol. 63, Feb. 1935, 
pages 29, 61. Concerned with proper method of casting propellers. Metal usually 
used is Al-bronze of 87% Cu, 9% Al, 3% Fe and sometimes 1% Zn. When 


many duplicate castings are ordered it is advisable to mount pattern on follow 
board instead of match plate. Melting the metal offers certain difficulties but 
if proper procedure is adopted results will be satisfactory. Gives proper methods 


of mixing metal. VSP (3a) 


Casts Bronze Chains in Core Molds. Foundry, Vol. 62, Aug. 1934, pages 
24-25, 59. Describes method of procedure used by Alliance Brass & Bronze Co. 
Process consists of casting a number of single links in usual manner, That is the 
required number of link patterns to fill a flask are mounted either as whole links 
on flow board, or as split patterns on a flat board. Resulting castings are cleaned 
and placed in suitable depressions in chain cores. These cores are placed end to 
end for any given distance with links lying horizontal and cavities for connecting 
links in vertical position. A runner. in cope section of core conducts metal to 
two of these links and result is a unit of 5 links. Process is repeated until 
sufficient number of links have been joined to form required length. VSP (3a) 


American Copper Metallurgists Learn to Handle Scrap. C. W. Ercuroprt. 

ming & Metallurgy, Vol. 16, Jan. 1935, pages 26-27. Due to existing 
feeling that intense competition will return, careful investigations are being made 
in improving industrial position and production methods. In many localities re- 
Modeling of plants has been made. Low rate of production of primary Cu has 
inereased importance of secondary metal. Serious consideration is given to treat- 
ment of “‘white matte,’’ or Cu-Sn alloy, a refinery by-product. Improvements 
have been made in sweating solder-bearing scrap Cu and in purification of re- 
sulting solder. Increased interest is given the refining of scrap Cu. Many ad- 
Yocate producing products that will dissipate Cu beyond recovery. A paint has 
been developed containing 5 lb. per gal. of Cu powder which may find application 
in marine service. Foreign Cu industry has increased. VSP (3a) 
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_ Bronze and Brass for the Metal Foundry (Brons en messing voor de taal 
gieterij). IR VAN DER VELDEN. De Gieterij, Vol. 8, Mar. 1934 tomy oy 
The author claims that of the numerous bronzes and iniaeis sale a fy 
interesting to the foundry. Besides the influence of the normal constitetate S ’ 
Pb and Zn, that of other additions like P, Mn and Al are examined ‘Amuae th 
brasses Standard brass and Muntzmetal are considered with the effect on the « 
additions of Sn, Pb, Al and Fe. The whole is then summarized as to the. stiect 
on grain size, resistance to sea water, fusibility, ete. In the case of Ni additions 
the author claims little is as yet known to be of interest to the foundry operat 
The influence of re-melting is discussed. 7 MPW " of 


Practice of Melting in the Foundry (Het practisch smelten in de metaalgieterij) 
A. SCHNEWER. De Gieterij, Vol. 8, Apr. 1934, pages 51-52. This article 
which concludes an article in September, 1933, on the melting of red Cu deals 


with the melting of bronzes and brasses. In considering the different qualities 
of Sn used at present the author refers to Banka tin as the best on the eon 
The Sn pest or gray Sn is explained and the means of avoiding its occurrenee. 
Author also explains in detail the methods of melting, de-oxidation in or outside 
of the crucible, the danger of even slight traces of Al. the advantages of CuP 
for deoxidation or for the addition of extra P for the production of the phosphor 


bronzes as well as the great care with which the remelting should be done 


MPW (3a) 


Progress of the Die Casting Industry. L. M. Warre. Jron Age. V 
Jan. 8, 1935, pages 119-120, 123-126, 246, or iat. ands hebamy 


Discusses the die casting j : 
om casting industry 
which began as a competitor of metal working field and has made itself an in- 


tegral part of the industry. The past year was one of marked cooperative endeavors 
to broaden fields of applications. In this all 

operated and results were notable. 
experimental work. 


elements of the industry ¢o- 
Eager competitive endeavor resulted in much 


VSP (3a) 


Removes Dust at the Shakeout. W. G. Gupr. Foundry. Vol. 62 Aug. 1934 
pages 21, 59. Describes a system for eliminating dust installed in brass foundry 
of Sloan Valve Co., Chicago. The unit consists of a high-speed fan 2 wind 
boxes, located at opposite side of shakeout, a preliminary and secondary dust 
collecting hopper and a blow pipe. Blast box is located along full length of 
shakeout and is 2 ft. high and 10 in. wide. Welded seams make it air tight. 
Face built about 1 in. from edge facing shakeout has ™% in. slot on top and 
2 sides. Blast of air from slot prevents dust from rising, blowing it to other 
side of shakeout, where it is drawn into suction box. VSP (3a) 


Allowing for Camber on Long Single Casting. J. H. 
Vol. 134, Aug. 30, 1934, pages 22-23, 66. Gives an illustration of a large job 
done in a small foundry. Describes casting of a light oblong machine frame of 
channel design, 16 ft. long, 4 ft. wide, 8 in. deep, and weighing 1600 Ib 
Delivery to be made within 4 days. No flask was available and cores were used 


as cover instead of a cope. Feature was the use of coreprints requiring no 
chaplets. The casting was 0.80% Mn. VSP (3a) 
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C. H. HERTY, SECTION EDITOR 


Centrifugally Cast Electric Cast ltron Pump Piston Cores. A. E. Fax. 
Metals & Alloys, Vol. 6, Jan. 1935, pages 7-10. Describes foundry layout as 
to furnace, mold conveyor and stripping bench for the production of cast jron 
piston cores for slush pumps used in oil well drilling. Electric furnace iron, C 
3.10%, Si 2.30%, Mn 0.70%, P 0.242%, S 0.066% is poured into spinning 
molds. Molds are first cast and machined for small sizes of castings and as 
heat checking oceurs they are remachined for larger castings. Two types of 
iron are used for molds, (1) C 3.50%, Si 3.90%, Mn 0.80% and (2) C 3.20%, 
Si 2.50%, Ni 4.00%, Mo 0.50%. Since metal falls directly on the core in 
pouring, sand cores cut and washed badly and metal cores were resorted to. 
After some experiments the following was found most satisfactory: C 3.20%, 
Si 1.50%, Ni 34.00%, Cr 2.50%, Mn 0.80%. Heat treatment and 
machining practice are briefly discussed. Micrographs show no graphite flakes 
in centrifugally cast iron. WLC (3b) 


Iron Superheated in Open Hearth. FrepertcK Brockxe. Foundry, Vol 63, 
Feb. 1935, pages 32, 64. Melting large % of steel scrap or low C pig Fe 
in cupola for production of fiigh test Fe, and subsequent molding to obtain 
desired results, has been the problem for sometime. Use of alloys in charge 
serves useful purpose and increased cost is justified by resultant economies. The 
most recent development is the Schury furnace used in production of high 
grade gray Fe, malleable Fe and steel castings. ‘Furnace shell is either circular 
or rectangular, is built of steel plate and lined with refractories that will with- 
stand variations in temperatures from irregular working. It may be stationary or 
tilting type and is mounted above 2 air superheaters. Superheaters provide 
hot secondary air for perfect combustion. Hot secondary air is mixed with fuel, 
and temperature of about 3600° F. is produced. High temperature coupled with 
neutral atmosphere produces Fe of high quality and with little oxidation Joss. 


Charge of normal ‘composition is refined in 1 hr. Furnace is very flexible lending. 


itself to either continuous or intermittent operation. VSP (3b) 

Makes Large Generator Casting. Foundry, Vol. 62, Sept. 1934, pages 29, 44. 
Describes casting of a cylinder base for a turbine generator set rated at 183,333 
Ky.-amp. by the Westinghouse Elec. & Mfg. Co. Weight of cleaned casting is 
175,000 lbs. Additional weight of gates, risers and melting loss needed 210,000 
Ibs. of Fe melted in 2 air furnaces and 2 cupolas. Casting did not vary at 
any place more than %” from anticipated dimensions. 1/10’’ contraction was 
allowed instead of usual %’’. VSP (3b) 


Producing Malleable Castings. Foundry, Vol. 63, Jan. 1935, pages 16-18, 
46, 48. Describes the Jefferson division plant of the Lockport Fittings Co., Inc., 
producing malleable castings. VSP (3b) 
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Prevents Losses with Proper Gates and Risers. Pat Dwyer. Foundry 
Vol. 62, Aug. 1934, pages 34, 36, 39; Sept. 1934, pages 38, 40, 43; Oct. 1934, 
pages 61, 64, 67; Dec. 1934, pages 47, 49-50; Vol. 63, Feb. 1935, pages 49 
45, 48. 55th instalment. Recommends the use of skimmer gates in ste} 
casting where the metal is poured directly over the lip due to hazard of some 
of the slag flowing into the runner with the metal. Where the metai js Poured 
from a bottom pour-ladie or teapot top ladle no skimmer is necessary, 56th 
instalment. Discusses the proper use of gates and risers in green sand molds 
when casting steel. 57th instalment. Discusses’ the casting of stee} chains 
with special reference to gates and risers and with additional data on some of 
the related features. Method involves the stacking of the molds, containing g 
links, 5-high to produce 40 separate links at one pouring. Secondly these precast 
links are placed in a second series of molds where connecting links to the 
number of 36 are poured around them. Gates are arranged to discharge into 
feeding heads and thence into mold cavities. 58th instalment. Gives examples 
of the manner in which gates and risers are applied to steel castings ranging 
in weight from 5 to about 300 tons. On these castings the problem of gating jg 
simplified through nozzle limitation on the ladle. Metal should be poured jnto 
top of mold to provide hot metal in area where needed to compensate for shrink. 
age. It is advisable in majority of cases to provide one or more additional 
gates particularly on molds where metal has to climb to a considerable height. 
Speed of metal entering through bottom gate is retarded by back pressure of 
metal already in the mold. This pressure inereases as height of metal jn 
mold approaches the height of metal in sprue. 60th instalment. In design of 
gates for malleable castings the rapid loss of temperature and fluidity js of 
great importance. Metal must be poured rapidly and therefore large sprues, pyp- 
ners and gates must be used. Large gates and supplementary risers haye another 
function in supplying metal to compensate for shrinkage, which otherwise will 
cause cavities, porous areas and also cracks in castings. Proper thickness of 
sand between patterns depends on size and particularly on depth of castings, 


VSP (3b) 


Bessemer and Open-Hearth Steel Wire. F. H. NULLMEYER. Wire & Wire 
Products, Vol. 9, Dee. 1934, page 439-444. The manufacture of basic and 
open-hearth steel wire in all its stages from ingot to finished product is described. 

Ha (3b) 


The System tron-lron Oxide-Calciumorthoferrite (Das System Eisen-Eisenoxyd- 
Kalziumorthoferrit). E. Martin & R. Vocert. Archiv fiir das hiitten- 
wesen, Vol. 8, Dec. 1934, pages 249-254. Samples composed o , Fess, 


and CaO were melted in platinum crucibles and the cooling curves structures 
studied. In the region (Ca0)>o . FexOs — CaO . (FeO), — Wiistite 0 . FeO, 
two new crystal forms were found approximating the formulae CaO 0), and 
(Ca0),(Fes0,)5. Through these 2 compounds the region studied divided 
into 5 ternary and 1 binary phase fields. Free Fe appears on | : beyond 
the sections (CaO). . Feo03 — CaO . (FeO), and CaO . (FeO), — V » toward 
higher Fe contents. Free CaO together with free Fe were fou samples 
which contained more CaO than indicated in the section Fe Feos. 
SE (3b) 

Influence of Manganese on the Constant K’’Si in Acid Martin Si! Influence 
du Manganese sur la Constante K’’Si dans I’Acier Martin Acide). HERASY- 
MENKO & F. Poportt. Chimie et Industrie, Vol. 32, Sept. 1, pages 
528-529. In the establishment of the equilibria of deoxidation ich Fed 
is precipitated by the action of Fe and Mn silicates the aut! ow that 
the action occurs only where the Mn content is high and that it : ecurs in 
practice or in the ordinary manufacture of steel. \B (3b) 
Relations between the Time of Blow in the Basic-Bessemer-Con and the 
Yield (Beziehungen Zwischen der Blasezeit im Thomas-Konverter u jem Aus- 


bringen in der Zurichtung). R. Frericu & T. Lircen. Stah Eisen, 


Vol. 54, Dee. 27, 1934, pages 1329-1333. Studies over several c gns indi- 
cated that there is a relation between the time of blow in the c-bessemer 
process and the yield, the latter being appreciably greater the shor the blow. 
Ascertaining the most favorable time of blow should enable improvin e quality 
of the steel. SE (3b) 

Sweep Split Molds Off Two Centers. J. H. EastnHam & McVey. 
Foundry, Vol. 62, Aug. 1934, pages 22-23, 56, 59. Foundries ulizing in 


mill and mining repairs, and general engineering work may be callie’ upon for 
flywheels, pulleys, rings, winding drums, etc., on short notice, without proper 
eduipment. In such cases the principle of sweeping up om oval mold is 
resorted to with extreme accuracy. Gives an example of a typical pair of half 
castings machined to 8 ft. outside diameter, 12 in. thick and 12 in. deep. 
Roughly the casting weighed 10,000 Ibs. VSP (3b) 


Foundry Melts 2000 Tons a Day. Par Dwyer. Foundry, Vol. 62, Oct. 
1934, pages 42-44, 96; Cupolas Supply Molten tron Continuously, Nov. 1954, 
pages 28-30, 80; Foundry Doubles Plant Capacity, Dec. 1934, pages 20-22, 59; 
Hold Cores To Close Tolerances, Vol. 63, Jan. 1935, pages 28-30, 60, 62. 
Describes the foundry of the General Motors Corporation at Saginaw, Mich., 
with a daily capacity of 200 tons and employing 900 men. This foundry 
produces parts for Chevrolet automobiles. Gives details of plant layout, equip 
ment used and methods of procedure. VSP (3b) 


Large Brass or Bronze Products Cast Centrifugally. Epowin F. Cone. Tron 
Age, Vol. 134, Dee. 13, 1934, pages 24-26; Foundry, Vol. 62, Dee. 1934, 
pages 18-19, 58. Describes centrifugal casting of large cylinders and similar 
shapes on a commercial basis by the Bethlehem Steel Co. Includes brief his- 
torical review of centrifugal casting of metals and its advantage. VSP (3b) 


Specializes in Jobbing Castings. Epwin Bremer. Foundry, Vol. 53, Feb. 
1935, pages 26-28, 58. Deals with the development of a gray Fe Meehanite 
and describes the production of jobbing castings by the Hamilton Foundry Co. 
The process of obtaining Meehanite consists essentially of steel scrap additions 
to cupola charge, and adding Ca silicide to ladle. It is claimed that in pfo- 
duction of special Fe, its Si content need not be held within strict limitations 
that are necessary with usual steel scrap mixtures, but within certain limits, 
steel content must be increased with Si content. Describes some of the appli- 
cations of Meehanite metal. VSP (3b) 
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Making the Mold of a Slide Valve Casing with Round Hood Flange by Means of 
Frame and Sweep (Herstellung der Form fir ein Absperrschiebergehause mit 
rundem Haubenflansch mittels Rahmen und Schablone). Zeitschrift fiir die 
ssamte Giessereipraxis, Vol. 55, Dec. 9, 1934, pages 505-507. The slide 
aie easing, the molding which by means of molding frame and sweep is de- 
ceribed in detail, possessed an inner diameter of 1000 mm. The lower part 
was molded in the foundry floor the upper in a flask. The core for the interior 
> ¢he easing was made of the mold. GN (3b) 


of tl 


Processing of a Slide Cylinder Cover with Sweep (Herstellung eines Schieberzylinder- 
deckels mit Schablone). Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, 
Nov. 25, 1934, pages 498-501. Paper considers mold arrangement including sweeps 


ind auxiliary patterns required in making mold. GN (3b) 


Making the Mold of the Hood of a Slide Valve Casing with Round Flange 
(Herstellung der Form fiir eine Absperrschiebergehausehaube mit rundem Flansch). 
Zeitschrift fir die gesamte Giessereipraxis, Vol. 55, Nov. 11, 1934, pages 
479-481 Detailed discussion of molding procedure applied. The hoods were 
molded in flask 1 vertical position, hood flange upside, by means of spindle 
d- sweey GN (3b) 

Open-Hearth Technicians Argue Production Problems. Jron Age, Vol. 134, 
July © l pages 36-40. From June meeti ig Ol open-hearth division of the 
American Institute of Mining & Metallurgical Engineers held at Pittsburgh. The 


derived from the conferences is the abolition of a large amount 


cael 
> eel basic experimentation on steel development and plant rehabilitation. 
Moll typ: cker wis given considerable attention. Recent experiments of Cu molds 
and stot hould result in decided improvements in pouring action and condition 
of the st Other topics considered were the use of low amount of residual 
Cu in ste use of ‘‘cheapeners’’ in blast furnaces and the close control of the 
wuality ing steel by making oxide analyses late in the heat although early 
stimaté e judged from fluidity of slag during melting. VSP (3b) 
Accurat ontrol and Inspection for Quality Steel Production. Jron Age, Vol. 
134, § f 1934, pages 24-27. Outlines method used at the plant of 
Timken & d Tube Co. in production of steel of uniform high quality by 
ecurat ind inspection of its produciior VSP (3b) 
Electri ace Cast Iron Practice. H. H. WattrHer. Transactions Ameri- 
nm I en's Association, Vol. 5, Aug. 1934, pages 32-48. Presented 

A FA we paper before the 1934 meeting of the Association Technique 

Fon Vetals & Ailoys, Vol. 6, Jan. 1935, page MA 4, CEJ (Sb) 
Mallea n and the Maurer Diagram (La Fonte malléable et le Diagramme 
de Maur ry-CHALONS. Revue de Fonderie Moderne, Vol. 28, Nov. 
95. 19 328-329. The application of the Maurer diagram for determining 
' re Si to C in the ease of malleable Fe is briefly demonstrated and 
eomn practical use in foundries, Ha (3b) 
Metho Determining Oxygen in Steel—A Progress Report. J. G. THomp- 
son. J Metallurgy, Vol. 15, May 1934, pages 215-216. From a 
report 0 t 8411 of U. 8S. Bureau of Standards, sponsored by the Iron 
and Ste on of the American Institute of Mining Engineers. An attempt 
is made more concisely the accuracy and limits of usefulness of various 
methods for the determination of 0 as it exists in ferrous materials. For 
the prest was decided to limit consideration to C steel and to limit the 
number to six. The cooperation of a number of concerns in this and 
various { untries has been obtained. VSP (3b) 
Temper if Molten Steel. Engineer, Vol. 158, Oct. 5, 1934, page 346. 
From p R. S. Whipple read betore a joint meeting of Section A 
(Mathen ind Physical Sciences) and Section G (Engineering) of the 
British A n for the Advancement of Science, Sept. 6, 1934. LFM (3b) 
Recent velopments in British Synthetic Molding Sand Practice. Joun J. 
SHEEHA undry Trade Journal, Vol. 50, June 21, 1934, pages 391- 
94; Ju 1934, pages 410-413, 415. Paper read before the annual Con- 
ferences Institute of British Foundrymen held at Manchester, June 5-8. 
Problem to develop a molding sand that would operate successfully as a 
gray iron, eel, and a jobbing floor sand. Difficulties encountered due to low 
permeability and high strength, and inability of mixers to function rapidly, were 
overcome simple adjustment of the sand mixture. Surface of irregular sand 
grains cove with ferruginous bond (burnt on ferric hydroxide) assists in the 
inerease sand strength. Synthetic sands made up using rounded, smooth- 
grained ometimes lead to difficulty. Strength of mixture obviously a func- 
tion of urface tensions between the water-carrying clay bond and the quartz 
surface conditions Absence of soluble and easily fusible alkalies is indication 
of high refractoriness. ‘When percentage of combined water is not driven off at 
110°C xd life’? may be expected. The blending of synthetic sands to 
obtain properties for this particular use is described. Suggests burning 
n Of alur im oxide to sand grain to increase refractory and life properties 
Further wor progress. CEJ (3b) 


Modern Foundry Production Methods. J. J. SHeEHAN. Journal Institution 
of Production Engineers, Vol. 13, Oct. 1934, pages 527-549. Includes dis- 
cussion. Reviews the layout, equipment, end control of a cast iron foundry. 
Attention is directed to the possibilities of using a cupola and high-frequency 
‘urnace combination, and of developing a continuous sand mixer and reconditioner. 
Examples are given of modifications to the design of automobile castings to 
facilitate production. Specification control of raw materials, process control, and 
investigation of defects are discussed. JCC (3b) 


Foundry Facings. H. N. 


Bassett. Foundry Trade Journal, Vol. 51, 
Aug. 30. 1934, page 134. 


: Sources and composition of graphite, assessing values 
of graphite facings and other facing materials are discussed. The criterion is the 
extent to which the facing material partakes of a flaky character, for no matter 
how finely ground the facing may be, the molten iron finds its way between the 
srains, whereas it is stopped by the flakes. A blacking with a high carbon 
ao but no flakiness would be likely to be less satisfactory than a graphite 
chars ming 4 fairly high proportion of ash, but nevertheless with the flakiness 
‘aracteristic of the material. AIK (3b) 
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Processing of Pattern Plates for Molding the Rake Faces of Grass Mowers 
(Herstellung von Modeliplatten zum Formen der Rechenbahn fiir Grasmaher). 
W. ScHNEIDER. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Nov. 


25, 1934, pages 486-488. The part was molded on stripping plate molding 


machines. Making pattern plates is discussed at length. Method, as applied ir 
the author’s foundry gave castings that were true to dimensions GN (3b) 
Production of Alloy Steel Castings, A. W. Greco. Foundry Trad 


Tournal, London, Vol. 51, Aug. 16, 1934, pages 102-103. Exchange paper 

presented before the 10th Annual Meeting of the Bureau of Steel Manufacturers 

of Australia. See Metals & Alloys, Vol. 5, Nov. 1934, page MA 514. 
AIK (3b) 


Formation of Graphite Nuclei in Cast Iron. Foundry Trade Journal, Vol. 
50, June 14, 1934, page 384 Extended abstract of article from .4rchiv fiir 
Eisenhiittenwesen. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 473. 

AIK (3b) 


Influence of the Phosphorus and Silicon Contents on the Fluidity of Cast tron 
(Invioed van het fosfor—en siliciumgehalte op de dunvioeibaarheid van gietijzer). 
In VAN DER VELDEN. De Gieterij, Vol. 8, June 1934, pages 79-81. From 
an article by R. Berger in Bulletin de l’Association technique de Fonderie, 
Dec. 1933. Reviews Berger’s conclusions as well as those of W. West in the 
same issue. Discusses the bases of both methods. See ‘The Study of Pour 
ability of Cast Iron,” Metals & Alloys, Vol. 5, June 1934, page MA 253 


MPW (3b) 


The Pipe Foundries of the Staveley Coal & Iron Company Limited. Foundry 
Trade Journal, Vol. 51, Oct. 11, 1934, pages 225, 226, 230. Vertically 
cast pipe foundries are described AIK (3b) 

Research on Cast-lron. Engineering, Vol. 138, Nov. 30, 1934, page 600. 
Rrief summary of the annual report for the year ending June 30, 1934 of the 
British Cast Iron Research Association LFM (3b) 


American Duplex Process for Cast Iron. Engineer, Vol. 158, Nov. 16, 1934, 
page 481. A new type of manufacture has been developed for making railway 
ear wheels. A combination of a hot-blast cupola with a hot-blast air furnace 
is used which improves the physical properties 10 to 20%. This improvement 

due to the superheating with removal of non-metallic inclusions and deoxida 
tion and degasificition of the metal. The metal is heated to 2900° F. before 
pouring which produces a highly homogeneous metal. LEM (3b) 


Practical Bath Manufacture. Engineer, Vol. 158, Dec. 7, 1934, page 577. 
Discusses the proper preparation of iron in the cupola. Concrete blocks are 
used instead of the usual wooden patterns and the cupola iron is cast into the 
top of the mold. Slight cracks and blemishes are removed by welding. The 
bath tubs are annealed before the enamel is applied. LFM (3b) 
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4. WORKING 


Research on Plastic Deformation of Metals (Forschungen iiber die bildsame Ver- 
formung der Metalle). F. KOrper. Die Naturwissenschaften, Vol. 34, Aug. 24, 
1934, pages 565-569. Lecture at the Annual Meeting of the Kaiser Wilhelm 
Gesellschaft zur Forderung cer Wissenschaften, reviews the investigations at the 
Kaiser Wilhelm Institut fiir Eisenforschung in the fields of plastic deformation of 
metals. The mechanism of deformation and the measurement of the stress distribu- 
tion at the surface of the material in contact with rolls are discussed. Based on 
these determinations the displacement of the work can be derived. The energy con- 
sumption in technical shaping processes (rolling) is dealt with. See also Metals 
S ys, Vol. 5, Mar. 1934, page MA 104. EF (4) 


& All 


4a. Rolling 


RICHARD RIMBACH, SECTION EDITOR 


Bearings of Artificial Plastics in Place of Metal and Pockwood Bearings (Lager 
aus Kunstharz—Pressstoff an Stelle von Metall- und Pockholzlagern). F. Krew. Stahl 
und Eisen, Vol. 55, Jan. 31, 1935, pages 105-107. Mention is made by trade- 
name of several pressed plastics which have been used as bearings particularly on 
rollways of rolling mills. They are cheaper than pockwood bearings, when a large 
number of similar bearings can be made. ‘Experience on the rollways of a thin 
sheet mill is cited indicating a reduction of the power consumption. Details are 
given on the design of the bearings and on the method of lubricating with water. 

SE (4a) 


The Manufacture of Tinplate. Geo. A. V. Russett. Jron & Coal Trades 
Review, Vol. 130, Jan. 11, 1935, pages 86-87. The application of recently devel- 
oped rolling technique is reviewed. The four-high mill for cold-rolling and the 
Steckel process of rolling under tension are now favored in British practice. Ha (4a) 


Determination of Principal Stresses of Malleable Materials Under Plane Rolling 
Process. Hrrost YAMANOUTI. Journal Society of Mechanical Engineers, 
Japan, Vol. 37, Nov. 1934, pages 783-793. In Japanese. Paper read before 
the Special Meeting for the Applied Mechanics of the Society of Mechanical 
Engineers, Tokyo, Nov. 25, 1933. Investigation to determine the distribution 
of the principal stresses in the material at the moment of passing through the 
rolis. The stress intensity on the contact surface is not constant and does not 
keep the minimum plastic stress intensity. The maximum stress intensity is some- 
times about twice the mean stress intensity. Figures gained by calculating 
the necessary power for the rolling process are compared with measured values. 

Kz (4a) 


76” Hot Strip Mill, Indiana Steel Co., Indiana Harbor, Ind. R. W. Davis. 
Iron & Steel Enoineer, Vol. 11, Dec. 1934, pages 486-494. Descriptive. 
WLC (4a) 


4b. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 


Drop Forging Practice. A. M. Sreever. Jndustrial Heating, Vol. 2, Feb. 


“, 


1935, pages 65-72. Heating of stock for forging and types of furnaces used are 
described; in designing forgings, grain flow must be considered. Maximum forging 
temperature for various metals and physical properties of longitudinal and trans- 
verse sections of forgings are given. Cleaning and inspection of forgings are 
discussed. Ha (4b) 


Producing Collapsible Tubes. Jachinery, London, Vol. 44, Aug. 16, 1934, 
pages 573-576. Refined tin is melted in gas furnaces at 480°-500°F. and Cu 
to the extent of 0.59% is added. To produce ingots free from air holes the 
metal is poured into inclined molds so that the molten tin runs down one side 
of the mold. Ingots are rolled and slugs punched from the metal strips. Extrud- 
ing operation and machine used are discussed. Kz (4b) 


4c. Cold Working, including Shearing. 





Punching, Drawing & Stamping 


Influence of the Reduction in Cross-section and the Die Form on the Internal 
Stresses’ and the Strength Properties of Cold-drawn Brass Rods (Einfluss der Quer- 
schnittsverminderung und der Diisenform auf die inneren Spannungen und die Festig- 
keitseigenschaften kaltgezogener Messingstangen). H. Biuvter & E. H. Scuvutz. 
Zeitschrift fiir Metalikunde, Vol. 26, Sept. 1934, pages 199-203. The longi- 
tudinal, tangential, and radial stresses remaining in the surface and core of 
cold drawn brass (63% and 58% Cu) rods, 50 mm. in diameter, after area 
reductions of from 0.25% to 7% were studied by the bore test method of 
Sachs. With reductions of less than 1%, which produce plastic deformation only 
near the surface, the core was found to be in longitudinal tension and the surface 
in longitudinal compression. Somewhat heavier reductions produce tension in the 
surface and core and an intermediate zone of compression. Reductions sufficient to 
plastically deform the entire section left the core in compression and the surface 
in tension. Four die shapes: radius — oo, 50, 30, and 20 mm. were tested. 
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With light reductions the cylindrical die requires the most power for drawing and 
leaves the greatest residual stress in the bar, while the die of smallest radius 
(R = 20) represents the opposite extreme. At higher reductions the dies of 
intermediate radius consume the least power in drawing and produce rods jp the 
lowest state of internal stress. The smoothest surface was produced by the die 
of smallest radius. 


PNR (4¢) 

Tool Steels. J. P. Girt. American Society for Metals, Cleveland, 1935 
Cloth, 6 x 9 inches, 136 pages. Price $2.50 bound, $2.00 paper. Five edu- 
cational lectures delivered at the National Metal Congress, October 1-5, 1934 


The introduction states that these lectures are not intended for the metallurgist op 
the tool steel expert, but for engineers and shopmen. The latter class may be 
grateful that the leetures have been printed to allow leisurely study, for there ig 
too much meat in the book to be digested by a novice on mere hearing the 


lectures or on a casual reading. The book is aimed to help the user rather than 


the maker of tool steels, since the problems of control of quality are hinted at 


rather than discussed. ‘The user will find the book of value, as it is compact and 
up-to-date. It may well follow Grossmann and Bain’s High Speed Steels in a 
study of the subject. The effect of alloying elements, type compositions, pre- 
ferred heat-treatments and properties of all grades from carbon to cobalt high 
speed steels, methods of evaluation of quality, tendeney toward distortion, ete., are 
discussed. The author’s view of the value and potentialities of high vanadium and 
the high molybdenum-low tungsten types is frankly given. Not all readers wil} 
igree with the author on all points, but perhaps the most valuable feat of the 
hook is the perspective it gives. The comments on the interpretation of deep etch 
tests are of special interest. Several misapprehensions that can exist because of ip- 
complete statements in or erroneous interpretation of the earlier literature are 


corrected by casual comment, such as that on the effect of molybdenum on harden- 
ability, on hardening furnace atmospheres and on copper in tool steel ugh in the 
last ease there is no explanation why the presence of a little cop which is 
stated not to cause red-shortness in carbon tool steel, should be responsible 
for it in high speed steel. 

The author has done a good job. It is a pity that the pub lid not 
think enough of the book to provide it with an index. There is | 1 a table 
of contents and the reader must become well acquainted with the gement of 
the book before he can use it for ready reference. H. W. Gi tc) —B— 

A Modern Copper Wire Mill in Italy. E. Kagsrer. Metal Ind ', London, 
Vol. 45, July 20, 1934, pages 51-54. A new copper wire n lectrically 
equipped, was recently built in Milan. The author describes, some in detail, 
the process of producing wire from bar material. A number of graphs of 
equipment are included. HBG (4e) 


RA CE COT NE LLS ELE TOLEDO, 














featuring — 


Unusually Comfortae 
Rooms, Good Food, Care 
Prepared, and Rates | 

















$2.50 Single 


In Oleveland its 
@ The HOLLENDEN 


RADIO IN EVERY ROOM 


In Ootumbus.iti 3 
© The NEILHOUSE 


Ih (oni 
© The MAYFLOWER 
Tn Sloledo it. 
© The NEW SECOR 
LE, ny le ati 
© The FLEET WOOD 


An Exclusive Winter Resort Hotel 
DeWitt Operated Hotels 


are located in the heart 
of their respective cities 










































H. W. GRAHAM, SECTION EDITOR 


Pianing Versus Milling Symposium at 1933 Annual Meeting of American Society 
of Mechanical Engineers: (1) Economics of Planing Versus Milling. A. C. 
DANNEKIND. Mechanical Engineering, Vol. 55, Nov. 1933, pages 673-676. 
General Electric Co.’s records indicate that up to about 30 years ago its average 
machine shop listed as many planers as milling machines, and that starting in 
1916, jobs were transferred from planers (of about 6 ft. capacity and smaller) 
to milling machines. Latter have been developed into several types, each having 
distinet features. Inherent principle has permitted engineering developments and 
offered a wide field for exploitation; not so with planer. In attempting to com- 
pare. true economies, consideration must be given to (1) nature of work; (2) 
machine operation and maintenance; (3) tool and fixture costs and maintenance. 


Cost analy letermines whether to use a milling machine with lower direct labor 
eost. and higher tool cost per piece produced, or a planer where exactly the 
reverse is the ease. Nature and characteristics of material are important factors. 


Castings containing hard spots, blowholes, or sand inclusions usually have more 
destructive effect on single-point planer tool than on milling cutter. Milling will 
produce a sufficiently Imgh quality of surface finish. Comparative costs for fix- 
tures for work adapted to either planing or milling should be the same. ‘‘In no 
single instance do our records indicate the changing of a job from a_ milling 
machine to a planer for purely economic reasons.’”’ Advantage of planer is its 
broad flexibility; it will always be a real factor. (2) The Case for Planing. 
F. E. Carnutto. Mechamcal Engineering, Vol. 55, Nov. 1933, pages 677- 


681. We should compare only machines of modern design: most planers and many 
milling m nes now in use are of obsolete design. Under favorable conditions, 
a planer medium or large size will remove metal from work of suitable size 
at a fast ite than a milling machine, and less work is expended in removing 
the meta ause tools of better form may be used, coarser feeds may be em- 
ployed, pla tool does not distort chyps as much, does not cut chips into fine 
pieces, a loes not abrade the work with the chips. With equal workmanship, 
rigidity, ipervision, generating tools are more accurate than forming tools. 
Plauer ¢ being used as a generating tool, it will do much more accurate 
work, thu y in fitting and erecting, and producing a more useful and longer- 
lived ma vyhen the work is assembled. Special-type planers have been built 
in whiel Is are cutting at one time. In many shops where milling machines 
are gene! juipped with tools and fixtures and intelligently supervised, planer 
departm rudgingly supplied and receives no intelligent supervision. In field 
of mass tion, especially of small parts, milling machine is superior; on 
large wor iir and jobbing work, in shops where production of identical pieces 
is limite few at a time, and on accurate work and in the toolroom, planer 
is usuall) omically superior. The fields of the 2 machines overlap, even in 
mass-pro work, where planers of special design may be employed, especially 
in cases ¥ work of great accuracy or fine finish is required. When there is a 
question a which should be purchased, the milling planer should be considered: 
it can do *, milling, boring «and drilling in same setting of work, and com- 
bines several! advantages of both. (3) The Case for Milling. R. E, W. Harrt- 
son. Me tical Engineering, Vol 55, Nov. 1933, pages 682-684. Ameri- 
can Macl 1930 “Inventory of Metal-Working Equipment’? showed 50% of 
the milli ines in use were installed since 1920, against 30% for planers. 
It is sig that industries started up during last 20 years have in most 
instances | milling machine as the correct tool for the generation of their 
plane suri No reflection on ability of the planer mfrs. as the modern planer 
is in fro k in regard to up-to-date design. Reason for changeover lies in 
lower pr n costs. Milling machine has displaced planer on small work; on 
heavy wor the majority of cases .only existence of previously-bought heavy 
planing equipment (investment in which having been to a large extent amortized) 
prevents adoption of the mewer process. Records of installation in last 8 
years, dur hich every machine-tool investment was supercritically surveyed, show 
that indust preference is overwhelmingly ‘in favor of milling. Paper endeavors 
to trace underlying reasons. 3 basic considerations are outlined: (1) Is it desired 


to produce piece at lowest possible ultimate cost? (2) Will selling price permit 
& production cost other thar. the lowest attainable with most efficient machine- 
tool equipment (3) Is there any unchangeable physical design factor which 


would preclude work from being handled on one or other type of machine?—de- 
sign in tl case covering metallurgical specifications involving machinability, as 
well as shape of piece. On assumption that the work must be produced over a 


period of 5 years at lowest ultimate cost, paper then outlines 14 elements of 
problem which must be known for an analysis. Relative manufacturing technique 
is next discussed in detail under 12 headings. Then comes a balance sheet of 
itemized merits and demerits. (4) Planing Versus Milling Symposium Discussions. 
Mechanical | ngineering, Vol. 56, April 1934: B. P. Graves (page 227) 
reports “great advantage” of milling machine. He is Director of Design of Brown & 
Sharpe Mfg. Co. L. F. Nennincer (pages 227-228) reports that in shops of 
Cincinnati Milling Machine Co. planing has “to a large extent” been replaced by 
milling. CoLeMAN Sexiers, 3p (pages 228-229) picks flaws in all three 
papers and strives to reconcile opposite viewpoints. F. E. Carpurrio (pages 
229-231) refutes at great length specific statements by Dannekind and Harrison, 
declaring that “highest grade of milling machines have planed or ground bearing 
Surfaces”; that planers need not take up more shop room; that accuracy of 
Planer is not inferior; that “planer can produce a finish equal to good commercial 
érinding”’; that no hand correction is required after a job is properly planed; 
that in. * removed per minute is no criterion; that economies of 2 methods had been 
presented misleadingly by previous authors in that they failed to consider not 
a cost of operation but value of the completed machine, as in the case of 2 
— of a steam-turbine casing where ‘‘milling would be cheaper but the prod- 
= would be valueless.” R. E. W. Harrison (pages 231, 249) reviews entire 
Preceding discussion and attempts to show that a number of F. E. Cardullo’s 
statements are “largely matters of opinion” by presenting additional data and 
ay bolstering his original contentions. Thus a book-length  serially- 
wees symposium, followed with interest by the metallurgical industries because 

ught out relative merits as never before, finally ends in a draw. MFB (4d) 
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OU will find it mighty handy to 
have a few CIRCLE C SUPER 
HIGH SPEED STEEL BITS on 


hand to use for emergencies where your 





regular stock falls down. Turning a bar of 
hard alloy steel, boring out the hub of a 
cast steel crane wheel that had become 
chilled, speeding up ordinary jobs to meet 
delivery promises, salvaging a lot of cast- 
ings that had been accidentally chilled and 
were about to be scrapped—these are just 
a few of the tough jobs that CIRCLE C 
BITS are daily called upon to handle. Send 


us your order for a box today. 


© Circle C 
Trade Mark, Look for It on Every Bit 


Send for High Speed Steel Booklet 


FIRTH-STERLING 
STEEL COMPANY 


General Offices and Works: McKEESPORT, PA. 
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cision (illustration full size). Because it has an effective slide wire 
length of 14/2”, measurement is made with extreme sensitivity. 


In spite of its excellent accuracy and sensitivity this Potentiometer — 
is built to withstand the severe operating conditions in industrial 

plants. It has a universal case which permits either surface or flush 
mounting at no additional cost. 


Complete details are given in Bulletin 2192—write 9 
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5. HEAT TREATMENT 


E. HARDER, SECTION EDITOR 


5a. Annealing 


Annealing of Copper Alloys. R. S. Prarr. Metal & Alloys, Vol. 6 Jan 
1935, pages 1-6, 10 31 references. Various factors in annealing (Cy ‘alloys 
are discussed and data on effect of temperature, amount of work, anneals Previous 
to working, time, grain-size-temperature relations and physical property changes 
are shown graphically and the various microstructures are illustrated. Table shows 
compositions, recrystallization range and commercial annealing range for & Cu-Zn 
2 Cu-Zn-Pb, 6 Cu-Sn (with Zn or P), 2 Cu-Zn-Ni alloys, Al bronze. 80-20 
and 70-30 Cu-Ni and 5 trade marked Cu alloys. Bright annealing technique and 
equipment are discussed. 


WLC (5a) 

Heat Treatment in a Motor Car Plant. Machinery, London, Vol. 45. Jay 10 
1935, pages 509-510. Heat treating practice described for Dodge plant of 
Chrysler Corporation, Detroit. Parts are uniformly heat treated by pusher type 
annealing furnace having heating chamber, 2 holding chambers and cooling 
zones. WB (5a) 





>b. Hardening, Quenching & Drawing 


Tempering and Aging of Carbon Steel. G. A. ELtincer & R 


SANFORD, 
Mechanical World & Engineering Record, Vol. 96, Oct. 1 134, pages 
369-376. See ‘‘Prolonged Tempering at 100° C. and Aging Tempera- 
ture of 0.8 Per Cent Carbon Steel,’’ Metal & Alloys, Vol. 5, N 1934, page 
MA 518. Kz (5b) 


Finishing Truck Cylinder Liners. W. Paut Eppy. Abra 


Industry, 


Vol. 16, Jan. 1935, pages 8-11. Cast cylinders are machined ground to 
finish. Hardening of the liners by oil quench from 1540°-156¢ Held at 
temperature for 32 minutes. Distortion during heating and quenct ted by use 
of quenching arbor which releases liner after quench. WB (5b) 


Sc. Aging 


Contribution to the Problem of Temper Brittleness (Beitrag Frage der 
Anlasssprédigkeit). W. Biscnor. Archiv fiir das Eisenhii en, Vol. 
8, Jan. 1935, pages 293-299. In studies of C, Cr-Mn, Ni, Ni steels 
temper brittleness was revealed by impact, repeated impact d tests. 
Physical measurements gave little or no indications. Experiment quenching 
temperature, tempering temperature and time, and precipitation or: sion tests 
indicated temper brittleness to be associated with the presen rtain Mn 
and Cr carbides. Temper brittleness could not be ascribed to pr ion effects 
alone on the basis of these tests. On the other hand the resul explain- 
able on the assumption that 2 carbides may form, a Mn or ‘ h earbide 
and a Mn or Cr poor carbide. On fast cooling the Mn or ‘ *h carbide 
is retained to lower temperatures at which it breaks down to the ! or Cr poor 
carbide. The brittle condition arises when the decomposition r f the rich 
carbides is greater than the rate at which the resulting poor ca ; are dis- 
solved in the matrix. Other elements and variations in the procedure 
may affect temper brittleness because they change the rate of br jown or of 
solution of either of the 2 carbides. SE (5e) 


5d. Malleableizing 


American Malleable Cast Iron, Its Manufacture in the Electric Furnace (La 
Malléable Américaine, sa Fabrication au Four électrique). M. Guineas, Kevwe 
de Fonderie Moderne, Vol. 28, Dec. 25, 1934, pages 359-360. A rapid 
method to obtain black core malleable Fe (American) is described. The pieces 
are heated for 6-12 hrs. in an electric furnace to about 950° C. maximum, 
cementite is decomposed into its elements Fe and C, the latter being precipitated 
in the form of graphite. Close temperature control and observation of the 
proper ratio of the contents of C, Si and Mn is imperative for this malleablizing 
process. Ha (5d) 


Carburizing Practice. Joun F. Wyzatex. Metal Progress, Vol. 21, _ 
1935, pages 19-23, 64. Describes carburizers in current use and ora 
renewal of spent portions. Purchase of grain size controlled steels of §.A- 


4615 and 3115 grades makes possible heat treating economies by direct a 
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ISCO “Centricast’ 
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Carburizing and Annealing BOXES 





deep Misco 


(Pats. Pending.) 


‘*Centricast”’ car- 
Weight 69 lbs. each. 


STEEL 


diameter x 17” 


rising boxes. 


MICHIGAN 


CASTING 


MISCO 


“Centricast” carburizing and annealing 


boxes are sound and of the correct metal thick- 


ness 


long life. 


with 


the thinnest 


for rapid heat penetration consistent with 


Misco “Centricast’”’ boxes are not made 


wall section that can be pro- 


duced centrifugally but with the thinnest section 


that should be used to insure the lowest ultimate 


box hour cost. 


Technical and practical information on 
Misco ‘‘Centricast’’ alloy castings will 
be sent on request. 


MISCO 


HEAT AND CORROSION RESISTANT ALLOYS 


COMPANY 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy C astings 


1981 GUOIN STREET, DETROIT, MICHIGAN 


Decarburiz Cast Iron with Hydrogen (Entkohlung von Gusseisen durch Wasser- 
stoff). W KLOH, W. v. KronenFets & H, GutHmann,. Stahl und 
Eisen, Vi Dec. 27, 1934, pages 1334-1336. Hydrogen was passed over 


ist-iron for intervals of 7 hrs. at speeds between 100 and 900 
stent of decarburization observed. Decarburization increased with 


gray and w 
em./br. and 


the rate of low and was at a maximum at 800-950° C. The effect of Si, 
Mn, Cr, N Co on decarburization was studied. All of these lowered the 
rate of de ition, particularly at about 800° C.; a 0.9% Ni addition, how 
ver, did 1 ease the degree of decarburization, and even raised it at higher 
temperatut SE (5e) 
Valuatior yanide Salt Baths (Bewertung von Cyanidsalzbadern). HeErBeER1 


MULLER ferrit Mitteilungen, Vol. 3, Nov. 1934, pages 47-57. Due to 
the many a ees that cyanide salt baths offer in comparison with solid case 
earburizers | nd increasing application. In order to have a basis of comparison 
of the vari carburizing baths author investigated the remarkable 
characteristic: uch baths and establishes in a similar way as he has previously 


types ol 


done for s irburizing compounds (See Maschinenbau, Vol. 11, 1932, pages 
35-57) a quality number for cyanide carburizing baths. These quality numbers 
then permit comparing cyanide baths under technical and economic viewpoints. 

GN (5e) 


Practical Experiences with Salt Baths (Praktische Erfahrungen mit Salzbadern). 


C, ALBREC: Durferrit Mitteilungen, Vol. 3, Nov. 1934, pages 58-88. 
Author first discusses advantages of salt heating treating baths instead of 
case carburizing in muffle furnaces and stresses points to be observed in this 
leat treating method. Numerous examples of practical application are given, 
43 heat treating of gears, locomotive parts, piston bolts and spring bolts of 
automobiles, crank shafts, motoreyele and bicycle parts, parts of typewriters, 


counting machir and the like, dies, gages, etc. GN (5e) 


Sf. Nitriding 


Nitriding of Cast tron. 
Jan. 1935, pages 19-22, 
Won as practiced jy 


V. O. Homerserc. IJ/ndustrial Heating, Vol. 2, 
34. Application of nitriding to case-hardening of cast 
foreign countries is reviewed; it is generally used for centri- 
‘ugally east cylinder liners (in reciprocal motors and pumps). The most desirable 
‘omposition for this purpose is total C 2.4-2.8%, Si 2.4-2.8%, Mn 0.5-0.7%, 
Ur 1.3-1 7%, Al 0.6-0.8%, S and P each below 0.07%; heat-treatment should 
ee i air-hardening from 1725° F., and then tempering so as to obtain a 
Brinell harduess between 255 and 320. The difficulties of sand-casting cast 
Fe containing Al due to a production of a viscous slag are explained; they are 
uereome by addition of cryolite which is a solvent for Al oxide and protects 
ihe melt until it enters the mold. 5 references. Ha (5f) 
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Insures Uniformity 


High 


Speed Tools 





They say: 


‘“‘Hardening schedules are 


established from _ tool 

tests after research into 

all variables.”” Sentry 

ogee | Diamond Blocks are used 

Fe in a Sentry Model ‘‘W’”’ 
es : | 


Furnace and give a con- 
stantly correct hardening 
atmosphere and uniform 
heat treatment ‘‘at sub- 
stantial 


duction costs.” 


savings in pro- 


You too can obtain these quality results with 
Sentry Equipment. 


Write today for bulletins 1012 and 1018. Sentry 


THE SENTRY COMPANY 


Always on Duty” 


Foxboro, Mass., U. S. A. 
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A Tube Generator 
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arrangement 
described. 
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conductivity 
graphite and 
graphite 
minutes 
and voltage are reproduced. 


proper 


limits 
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crucible, 
it 


Refractories Under 
American Ceramic Society Journal, Vol. 18, 
panels 3x3 ft. and 
as nearly identical 
Silica, chrome, 
Temperature gradient 
function of temperature 
chrome|-alume! 


Maximum Load for Silit Heating Elements (Héchstbelastung von 
Elektrowarme 


Vol 4s Dec. 


lurnace or of the 


of the silit 


ele temperature 


difference 


c 
150 
350 
950 
200 
150 
100 
50 


surface load and 


Induction Heating (Ein 


20 mm. diam. 
frequency was about 


Silitheizstaben). 


application of refractory substances and their testing methods. 





6. FURNACES, REFRACTORIES AND FUELS 


MAWHINNEY, 


SECTION EDITOR 


Reaction Properties of Solid Materials. 111. The Combustion of Carbon, (p 
Reaktionsvermégen der festen Stoffe. III. Verbrennung von Kohlenstoff.) ee 
FiscHBECK. Zeitschrift fiir Elektrochemie, Vol. 41. Jan. 1935 ‘pene URT 
66. The reactions C + 0, CO, C + CO 2 CO Pte de. 


are discussed 7 
respect to the reaction velocity, velocity constant and equilibrium — 


, relations as 

unction of the temperature at which the reaction takes place T’ burning 7 
. . 5 ) 
action of 
Sas (air) or 


¥ ; ‘ ’ , . bas al d Shown te 
affect the CO/CO2 balance. The auto-ignition temperatures of varioy coals, wit} 
“5, WIiih 


and without moisture for various particle sizes were determined and are give 
in tables. An analogy is drawn between the burning of solid fuel and the Pr 
lution of solids in liquids and the diffusion of the reacting gas or lving li uid 
to the solid is shown graphically to affect the reaction velocity WR 


C is discussed from the elementary molecular stage and applied to 


a mass of C during combustior The effect of the velocity of th 


COQ stream passing through a mass of C is treated mathematically 


(6) 


The Use of Processed Petroleum Coke as a Foundry Fuel. C. RB ¢ 


. PENTER 
Mines Magazine, Vol. 24, Nov. 1934, page 9. Physical sties of 
: ) 
processed petroleum coke and effects of petroleum coke are discussed Kz (8 
‘ } 


Recent Progress Made in the Refractory Industry (Quelques Progras recents 
dans I’Industrie des Refractaires). G. Barra & L. SCHEEPERS. Repu Uni. 
verselle des Mines, Vol. 11, Jan. 1, 1935, pages 10-20; Jan. 15. 1935, pages 
41-45. An exhaustive discussion of the progress in knowledge, ma ifacture pe 
Principal materials 
for the manufacture are clays of different kinds; mullite, Al, Me chromite 
(Fe0.Cr203), SiC and Zr. Some recent refractory products are: siemensite with 


a melting point higher than 2000° C., Mg orthosilicate (43% SiOe. 57« MgO) 
an , 


( 


1925°, BeO, 2500°, ThO 3000°; and the following nitrides, carbides and borides: 


5-35%. The highest temperatures can be obtained 5 


Rohrengenerator fiir Induktions- TiC m.p. about 3410° 269° 

owdrme, Vol. 4, Dec. 1934, pages 269-273. ZrC 3805 990 

high-frequency generator for more than 10,000 HfC 4160 O55 
developed for laboratory work of melting metals —— NbC 3770 
frequencies are too low. The frequency can be TaC 4150 

and induction of the circuit. An apparatus Moet 2960 265 

of 40 ec. has an efficiency of 90-95% for a Mo€ 9950 195 
magnetic state 80-85%, while for metals of We 3130 


the limit depends mainly on the heat insula- These materials are used for their great trodes, as 
could be heated to 2300° C., well as for their refractoriness. The manufacture methods 

100,000 ecycles/sec. Curves of and equipment for testing their properties references 

Ha (6) Ha (6) 











P.B. SILLIMAN 


A REAL SUPER-REFRACTORY 


Unaffected by Oxidizing or Reducing Atmospheres 
No Permanent Shrinkage or Expansion 


at 2550°F—Less than 0.5% at 3000°F 


No Deformation in A.S.T.M. 
Standard Load Test 


Fusion Point 
3300°F 


USES? 
P. B. Sillimanite 
Preburned Shapes, Cements 
and Plastic Refractories are 
particularly adapted for use in 


Crucible, Heat Treating and Forging Furnaces 


THE CHAS. TAYLOR SONS CO. 


CINCINNATI, OHIO 
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BERYLLIUM 


Its Production and Application 


By Zentralstelle fuer wissenschaftlich-techniche 
Forschungsarbeiten des Siemens-Konzern 


Translated by RicHARD RIMBACH and 
A. J. MICHEL 


YOT only is this the first thorough treatise 
N on beryllium to appear in English, which fact 
alone makes it welcome to American metallurgi- 
cal engineering, but it presents in concise and 
usable form what might be termed “all about” 
this coming metal. The authoritativeness of this 
book arises from the fact that it is essentially 
an account of ten years’ work on beryllium and 


its alloys by the very men who systematically 

conducted these researches, augmented by re- 

ports contributed by other workers in this field. 

This book will be found indispensable not only 

to kers in the more obvious field of light- 

mets alloys, but equally to those interested in 

the ys of the heavier metals. 

CHAPTERS 

Int: n. 

Out! the Research Program on the Production and Uses of 
ium, 

The . ytical Chemistry of Beryllium. 

The | rrence of Beryllium. 

The 1 nal Reduction cf Beryllium. 

Inve m on the Dressing of Raw Beryl and on the Produc- 

f Beryllium Salts Suitable for Electrolysis. 

Elect Production of Beryllium. 

The ce of Bath Composition and Bath Temperature on the 
S Goldschmidt Siemens & Halske Method for the Pro- 

f Beryllium. 

Phys nd Chemical Properties of Beryllium. 

The | iction of Electrolytic Deposits of Beryllium by High 
erature Electrolysis. 

Direct ectrolytic Production of Beryllium Alloys. 

The § ture of Beryllium-Copper Alloys. 

Physi Properties and Age Hardening of Beryllium Copper 
Alloys. 

Chan; in the Electrical Conductivity and the Volume During 


the 


Age Hardening Beryllium-Copper Alloys. 


The Changes in the Modulus of Elasticity During the Age Hard- 
ening Beryllium-Copper Alloys. 


Changes in the Microstructure of Beryllium-Copper Alloys Due to 
Age Hardening. 


X Ray Investigation of the Age Hardening Process in Beryllium- 
Copper Alloys. 

Theory of the Age Hardening Process Based on the Investigation 
of Beryllium-Copper Alloys. 


The Effect of Small Additions of Phosphorus on the Age Harden- 
ing of Beryllium-Copper Alloys. 


Ternary Copper-Base Alloys Containing Beryllium. 
Beryllium-Nickel Alloys. 

Beryllium-Iron Alloys. 

Magnetic Measurements of Iron-Beryllium Alloys. 


Alluminum Beryllium Alloys with an Appendix on_ Silicon- 
Beryllium Alloys. 


331 Pages - 198 Diagrams and Photomicrographs 


Price $10.00 


REINHOLD PUBLISHING CORPORATION 
330 W. 42 Street New York, U. S. A. 











EATING costs are cut to 

a minimum with this 
Surface Combustion ‘‘DX’”’ 
Gas Preparation Unit for a 
controlled atmosphere furnace, 
recently purchased by the 
manufacturer of Renault 
motor Cars. 

This furnace provides atmos- 
phere for continuous gas car- 
burizing certain automobile 
parts. Several of these units 
have been in service in this 
country providing gas for Sur- 
face Combustion continuous 
gas carburizing furnaces em- 
ployed for carburizing cam- 
shafts, ring gears, plowshares, 
steering worms, and similar 
pieces of ware. The construc- 
tion is 414" fire brick, backed 
up by 4%” of Armstrong’s 
Insulating Brick. 

Armstrong’s Insulating Brick 
prevent heating waste. And 
they do more! They insure 
quicker heating, a sharper fur- 
nace that can be keyed to the 
tempo of the other units in a 
continuous production line! 

Armstrong’s Insulating Brick 





are recommended for use up to 
2500°F., behind the refractory. 
For temperatures up to 1600°F., 
Nonpareil Insulating Brick 
serve efficiently. Armstrong 
also offers EF Brick, a light- 
weight, insulating fire brick for 
use without fire brick protec- 
tion up to 2475°F. We shall 
be glad to send you data and 
samples of these three brick. 
Just write Armstrong Cork 
Products Co., Insu- 

lation Division, 982 

Concord Street, 

Lancaster, Penna. 


Armstrong’s 
HIGH TEMPERATURE PRODUCTS 


Armstrong’s @ EF e Nonpareil 
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TURBO-COMPRESSORS 


HE ABOVE gas burner unit has its own Spencer Turbo-Com- 

_ pressor mounted underneath the equipment. This is the trend 
in all oil and gas-fired apparatus today. With the Spencer Midget 
of 4% HP. capacity, to the single stage units up to 20 HP. and the 
multi-stage units up to 300 HP., there is a size and pressure that 





will meet exactly the requirements of any equipment. 





operating, exact requirements met when in operation. 


MULTISTAGE 


* 
SINGLE-STAGE 
id 


weight, quiet operation, wide clearances and long life service. 







za 


Bulletins on voquest. 






TURBY 


s-COMPRESSORS 


FOUNDRY THE SPENCER TURBINE CO. * * * HARTFORD, CONN, 


@ ios 





The COLUMBIA BURNER Co. by 
Toledo, Ohio 





For positive and unfailing 
automatic action at minimum 
cost you just cannot beat 
Chace Thermostatic Bimetal. 
The first cost is low, there 
is no up-keep or service 
expense and its life is of 
infinite duration. If your 
problem is one of controlling 
temperature or a matter of 
securing reliable automatic 
action as change in tempera- 

ture takes place, consult 
T| Chace engineers regarding 
the most suitable type of 


ETAL 
“BME 


ar ee | 


W.M.CHACE VALVE CO. 


Bimetal for you to use. 


1615 Beard Avenue -_-+- Detroit Mich 
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The advantages are: less piping, no losses when machine is not 


.All Spencer Turbos are made to the same high standards of design, 
materials and workmanship. They are distinguished by their light 


Made in sizes from 35 to 20,000 cu. ft. —% to 300 HP., 8 oz. to 5 Ibs. 


tb 


Lining of High-Frequency Furnaces (Die Zustellung von Hochfrequenzite 
Montanistische Rundschau, Vol. 27, Jan. 16, 1935, pages 1-3, 4 difficul 
with high-frequency furnaces is the short life of the lining. Acid lining jg Me 
common in the steel plants on the Continent, while in England the basie lining 
is most frequently used. The article deals mainly with the English practice. Two 
types of lining are most common in England, the Rohn lining, whieh is tengad 
and sintered in place, and a lining of unburned bricks, with tight groove ang tongue 
joints. One of the most common reasons for failure of the first type of lining 
improper mixture of the mass. Many plants use acid linings for certain purposes 
only, such as the production of W = steels, and basie linings for Other Products, 
such as high Mn or high Cr steels. The longest service obtained for acid lining 
is 247 charges. Corrosion at the slag line is entirely avoided in the 
less induction furnace of Rohn and Hessenbruch, in which the slag 
against the furnace lining. The part of the lining which is above the 
weak because the sintering is less intense at that point. This may be 
by adding some low melting component to the mass used for that 
lining. By making the first charge extra large a better sintering 
above the regular bath surface may also be effected. Thorough drying of the lining 
before the furnace is used is also of importance, to prevent destruct ion of the 
coil insulation. At one plant the life of the lining was inereased 50% by cutting 
out the fluorspar in the charge. BHS (6) 


)-Dhase core- 
Ot foreed 
bath is often 
counteracted 
part of the 
of the lining 


1S 


High-Frequency Induction Furnaces (Le Four a Induction Haute 
I... Leprtvost. Revue de Fonderie Moderne, Vol. 28, De 
051-354 The principal characteristic of a high-frequency induet 


Frequence). 
l 54, pages 
Turnace js 


that it is ready, at any time and without preparation, to supply a thematically 


defined composition of metal at the desired temperature, even in amounts much 
smaller than the full capacity of the furnace. Besides, it can be used for very 
different metals and alloys if only small amounts of each are required at a time. 
as in small foundries. Methods of producing malleable Fe, special pearlitic and 
austenitic cast irons, steel for castings, alloys of steel with Ni and Cr, are deseribed 
The economical operation is particularly stressed. Ha (6) 


Fundamentals, Development, and Examples of Technical Combust Calculations 
(Grundlagen, Entwicklung und Beispiele feuerungstechnischer Berechnungen. |. Tet: 
Grundlagen und Aufbau der Formeln aus den Stoffbilanzen). H. S [EDESSEN. 
Archiv fiir das Eisenhiittenwesen, Vol. 8, Dec. 1934, pages 8. Mate- 
rial balances for theoretical, complete, and incomplete combustior 


. up and 
formulae derived for the amounts of air required and used and mounts of 
exhaust gases and other combustion products. The effect of irboniza- 
tion, scaling losses, deoxidation, and drying, are also considered | lculations 
SE (6) 

Heating Element Technique in Industrial Furnaces (Der Stan H eizkorper- 
technik in Industrieéfen). L. Moennicu. Elektrowarme, \ lan. 1935, 
pages 15-17. Materials at present available for heating elements trie indus- 
trial furnaces are reviewed, especially for producing high temperatur to 1350° 
C., for which alloys of Cr, Al and Co are employed. The it n furnace 
design of these materials is discussed and the greater life of furt to better 
heating elements pointed out. Ha (6) 
a 
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Everything worthwhile in Phila- € 
delphia is at your very doorstep 
when you stop at Hotel Adelphic. 
Every point of historic interest 
. Stores. . .theatres...are easily 
reached. Here at this fine hotel 
you can enjoy every comfort and 
every luxury at low cost. 
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Life of Open Hearth Bottoms. A. KULBERG & G. Lyavpanski. Domes, 
No, 10, 1934, pages 14-22 (In Russian). Life of bottoms in Russian plants is one 
to two years or less. They are made by slagging the brickwork of the bottom with 
slag and sintering dolomite magnesite mixture in layers about 40 mm. 
thick on top of it. After a layer of this mixture is sintered, slag is added to the 
furnace to saturate it. The total thickness of the sintered bottom vyaries between 
100 to 200 mm Two bottoms through which the heats ran away and one sound 
were investigated. The composition varied widely both in different bottoms 


open hearth 


a in the portions of the same bottom. No difference in this respect was observed 
between good and bad. FeO content of the bottoms varies between 7.22 and 
17.12%; Sis between 5.15 and 15.40%. The upper portions of the bottom con 
sisted if unmet, CasFeoSigO,0, bypersten, MegFeSi0.. and enstatite Med. Side 
Lower layers eontained mostly magnesioferrite, Mg0.Fee0, Near brick work the 


latter carries large amounts of magnetite. Distribution of the constituents was not 
uniform. Three bottoms were made according to the described practice keeping a 
temperature re¢ rd of the sintering. In two of them the temperature was kept 
above 1600°C., in the third between 1400° and 1500°C. The life of the former 
is not known; the last failed in 3 months. Another bottom was sintered at 
1400°-1700°C and did pot cause any trouble during the first 100 heats. De 


railed data furnished. (6) 


Affecting Furnace Heating Practice. R. J. SaAryanr. Transactions 
Vol. 33, Sept. 1934, pages 331-351 This paper is a continua 
contributions to the Transactions of the Ceramic Society, dealing 

ems of heat flow and heat storage in furnace walls ,and with the 
anttol of thermal properties of refractories. In the present paper the author 
discusses the flow of gases in furnaces, with special reference to drauglit losses. 

Data coll ym various sources are presented illustrating the value of the 

pertinent to the problem. A chart is included which gives means 


Some Factor 
cram 

tion of a 

with vario 


various for 


f deducing radiation from the products of combustion of British coals in the 
non-lumino itor GTM (6) 
Butane fi | Dressing. Harry SHERMAN. Heat Treating & Forging 
Vol. 20, S 34, pages 457-458. Discusses advantages of C,H, over coal 
for forges the gas, heated area is 4 times as large; little time is lost in 
btaining mperature; many more pieces are heated and dressed; better 
welding 1 extremely high temperature can be obtained quickly and mai: 
tained ev ilmost S80¢ less; and labor saving in time is % * 
MS (6) 
Coreless tion Furnaces Operating on 60 Cycles. HANS DIERGARTEN. 
Vetal Vol. 27, Jan. 1935, pages 42-44. Describes the features of 
furnace by Heraeus Vacuum Melting Co., Hanau, Germany. Normal 
line freq used without rotary converter or Scott connections, large 
surface with depressed center, absence of slag line cutting of Jining 
and inert | of reaction by heating of slag are obtained in this furnace 
Ina 21 is reduced 1.00% to 0.04% and S from 0.060% to 0.020% 
in 40 mi ims and photographs indicate features of design and characte 
of swirling netal. WLC (6) 
Reliabilit hermal Conductivity Measurements of Refractory Brick. J. B. 
Austin & {. H. Pierce, Jr. American Ceramic Society Journal, 
Vol. 18, | 5, pages 48-54. Wilkes type apparatus, Globar furnace used 
for tests tivity of silica brick, silica and fireclay splits. Instead of 


terminals, strips of 25-27 Cr, 12 Ni steel are connected to 
terminals rated brass radiator. Higher temperature possible in this way, 
top surface ‘les could be raised to 2600°C. in the furnace. The same test 
imber of the same bricks and percentage deviation from average 


water-cool 


was made 


was less Change of conductivity with temperature plotted for 3 
commercial of silica brick, also splits. Reproducibility of thermal con- 
ductivity for ite test of same brick + 5%. Difference in values obtained 
by various ries due to use of different methods. WB (6) 
Town Gas the Steel Industry. H. Avex. Feiits. Gas Journal, Vol. 206, 
May 30, 19 pages 587-603; Vol. 207, July 4, 1934, pages 36-39. Includes 
discussior presented before Institution of Gas Engineers, July 1934. See 
“The Use ¢ wn Gas in the Steel Industry,”” Metals & Alloys, Vol. 5, Dec. 
1934, page MA 566 MAB (6) 
Rim-Element Electric Furnaces for High Temperatures. H. Masuxowitz. 
Metal Indy London, Vol. 45, July 6, 1934, pages 11-15. A_ translation 
from Eleki» irme. See ‘“‘Furnaces for High Temperatures,”” Metals & Alloys, 
Vol. 5, June 1934, page MA 260. HBG (6) 


Heating by Induction (Le chauffage par induction). Journal du Four Elec 
trique, Vol. 43, Dec. 1934, pages 437-438. Generalities. IDG (6) 


Melting Furnaces for Foundries (Smeltovens voor metaalgieterijen). IR VAN DER 
VELDEN. De Greterij, Vol. 8, Jan. 1934, pages 2-6. Factors which permit a 
choice between different types of furnaces, types of fuels used, the way in which 
fuels may be saved as for example, pre-heating and recuperating of heat, and the 
fconomie factors are summarized in this comprehensive study which is illustrated by 
4 table in which these factors are tabulated for different localities in Holland. 

MPW (6) 


High-Frequency Electric 
Review, Vol. 130. 
furnace practice 


Furnaces. T. Swinven. Jron & Coal Trades 
Jan. 11, 1935, pages 83-84. Progress made in high-frequency 
1934 for the manufacture of high-grade steel is reviewed. Some 
est results of the properties of such steels are given. Ha (6) 


The High Frequency induction Furnace in the Metallurgical Research Laboratory. 
W. W. STEVENSON. Industrial Chemist, Vol. 10, Dec. 1934, pages 486-490. 
Practical aspects in the operation of a 35-KVA. Ajax-Northrup Spark-Gap type 
induction furnace for making special alloy steels are discussed. Data are given to 
show the usual metal losses encountered with various alloy additions when fireclay, 
sillimanite Of magnesite crucibles are used 
the similarity of 


Physical properties are given to show 
experimental steels to production steels RAW (6) 
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7. JOINING 


7a. Soldering & Brazing 


Cc. H. CHATFIELD, SECTION EDITOR 

Tough Machine Parts Copper Brazed in Electric Furnace. H. E. Scarproucu. 
Metal Progress, Vol. 27, Feb. 1935, pages 44-46. Describes methods of Cu 
brazing certain sewing machine parts with resulting economies in elimination of 
machine work and securely fastening parts together. Joints made by this method 
are also stronger and more durable. WLC (7a) 


Furnace Brazing of Refrigerator Parts. H. M. Wepser. American Machinist, 
Vol. 79, Jan. 16, 1935, pages 44-48. Quantity treatment of small parts in a 
furnace with controlled atmosphere is described. WB + Ha (7a) 


Plumbed Joints. Wma. Maskery. Electrical Review, Vol. 115, Aug. 24, 
1934, page 240. Gives directions for obtaining best results in soldering cable 
joints. MS (7a) 


Solder Fittings Find Wider Use. Steel, Vol. 95, Aug. 27, 1934, page 29. 
Gives several examples of the use of solder fittings for making joints in pipe-lines 


on various kinds of fabricated assemblies. MS (Ta) 


7b. Welding & Cutting 


Welding of Nickel and Nickel Alloys. Herspert HerrMANN. Metallurgist 
(Supplement to The Engineer), Apr. 28, 1933, pages 30-32; Iron Age, 
Vol. 132, Sept. 14, 1933, pages 25-26, 70. Apart from the fact that Ni tends 
to ‘‘work’’ considerably under local heating and that it passes through a hot-short 
range between 800° and 1050° C. fused Ni exhibits a great capacity for absorbing 
many gases, especially H, SOs, and O which tend to embrittle and weaken the 
metal, H by separating during solidification, forming porous welds, S and 0 by 
combining with Ni, forming sulphides and oxides which precipitate in the grain 
boundaries lowering strength and ductility. O, up to 0.214% is easily soluble 
and should be injurious only above this point. Nickel sulphide is not dissolved 
by Ni and separates in the grain boundaries. Oxy-acetylene welding is the only 
process now available for welding Ni although oxy-hydrogen welding may be 
applied to the ‘‘hammer-welding’’ Sulphur-free acetylene must be used 
in welding Ni and its alloys since S as low as 0.005% will render the weld 
brittle. A slightly reducing flame must be used. Mn is the deoxidizing agent 
generally used in the welding rod and the total content of Mn in the welding rod 
and the metal should not exceed 0.3%. If Mg is added to the welding rod a 
correspondingly smaller amount of Mn should be present. For fluxes, borax alone 
is not recommended, a better flux is a borax-borie acid mixture. Due to expand- 
ing and contracting, the material should not be fastened rigidly while welding. 
Wherever possible, the welding seam should be hammered in order to refine the 
grain and improve the strength and ductility of the weld, the increase in strength 
generally amounting to 25-30% and in certain instances 75%. In hammer- 
welding the temperature should be about 1000°C., the anvil being maintained at 
800° C. The Ni-rich alloys, such as Monel metal, are welded similarly to Ni 
except that they are easily overheated and hence particular attention must be 
paid to the welding flame. VSP+-VVK (7b) 


process. 


Bronze Welding with the Oxy-Acetylene Flame. A. B. Kinzer & A, R. 
Lytite. Metal Industry, London, Vol. 45, July 13, 1934, pages 31-35. 
Paper presented at the XIth. International Acetylene Congress held in Rome, 
June 5-11, 1934. Bronze welding is defined as a method of joining high melting- 
point alloys without fusion of the base metals. The general requirements for 
practical bronze welding such as proper temperature, cleanliness, and necessity 
for the proper flux are indicated. It is pointed out that the type of union depends 
primarily upon base metals and that while the composition gradient between base 
metals and weld metal is markedly different for steel than for non-ferrous base 
metals, that the difference is in magnitude only. The superiority of B-brass, such 
as 60:40 Cu-Zn alloy or Muntz metal, as the best general type of welding rod 
is indicated. Its advantages are: freedom from hot-shortness, a narrow freezing 
range, and high-strength as deposited. Its disadvantages are sluggishness in flowing 
on ferrous base metals, and pronounced zinc-oxide fuming. To correct this some 
minor changes have been made. The effect of the presence of Sn, Fe, Pb, P, Ni, 
Ag, Si, and Al are discussed. The necessity for careful supervision in manufacture 
as well as close chemical control are emphasized. Flame-testing of one end of 
each coil of rods is recommended. The physical properties of welded metal, in- 
cluding pipe-welds, are discussed. In many instances the welding rod containing 
Si is superior. The necessity of preheating cast-iron pipe to about 900°C. to 
remove graphite and proper flame adjustment are pointed out. The disadvantages 
of the’ process are: (1) lack of strength of bronze at high temperatures and (2) 
penetration of steel by the bronze. Precautions recommended to avoid the latter 
are: (a) avoid subjecting steel to stress while it is in contact with the molten 
bronze; (b) use as low a temperature as possible and a small tip; (c) avoid 
puddling the bronze; (d) if it is necessary to reapply bronze, remove the previous 
deposit and approx. 1/16” of the steel directly below it. The advantages of the 
process are many. Two examples are the low temperature at which welds are 
made and the benefit resulting from the addition such as wear resistance. 


HBG (7b) 


Flame Cutting of Steel for Welded Joints. E. J. 
World & Engineering Record, Vol. 96, Oct. 12, 
Metals & Alloys, Vol. 6, Jan. 1935, page MA 17. 


CLaRKe. Mechanical 
1934, pages 337-338. See 
Kz (7b) 
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Investigation on the Row Electric Spot Welds. I. M. Erorererr. Weldin 
(Autogennoie Delo), No. 9, 1934, pages 15-18. In Russian. Two plates oa 
lapped over and electric spot welded. The plates were made of a stee} containing: 
C 0.2-0.3; Mn 0.65; Si 0.25; P 0.04; S 0.04; Ni 0.25; Cr 0.18%, The ten- 
sile strength of this steel was 40-50 kg./mm.*, elongation 22%. The plates 
50 x 100 mm. were taken from the rolled sheets along the direction of rolling 
The plates of different thicknesses were used but individual specimens were made 
by welding plates of equal or different thicknesses. All plates were sand blasted 
before welding. Factors affecting tensile strength of the welds investigated were: (}) 
The thickness of plates, (2) diameter of electrodes, (3) steps of transformer, (4) 
distance from the center of the spot weld to the edge of the plate and (5) dis. 
tance between the spot welds. The author concluded that: The areas 
a weld is applied should be free from oxides. The period of welding, j2 the 
time in which a current is passed, should be as small as possible, The strength 
of the weld of specimen made of plates of different thickness was somewhat greater 
than that of a specimen composed of the plates of an equal thickness The 
diameter of the electrode depends on the thickness of plates. Electrodes should 
be water cooled to reduce their deterioration. The pressure on the electrodes 
during welding should not exceed 30-40 kg. at a spot. The electrodes should 
be leveled. The distance between the center of a spot and the edge of plate 
be in direct proportion to diameter of an electrode. X-ray examination of the 
welds revealed the presence of gas bubbles and cracks. It was found also that 
number and size of cracks are in a direct relation to size of the gas bubbles 
Author believes that gas bubbles and cracks are caused by overheating the metal 
during welding. \IK (7b) 


On which 


should 


Contribution to the Study of Mechanical Properties of Electrical Spot Welds 
(Contribution a |l’Etude des Propriétés Mécaniques des Scudures 
Points). E. LP L. Dussourp. Bulletin de la Société 
Soudeurs, Vol. 5, Aug.-Oct. 1934, pages 
Welders’ Society. Conclusions of the study are: (1) Welding ji tained by 
melting. Mechanical strength of welded spot is good so long elting has 
been attained. With a steel of 41 kg./mm.? tensile strength, a strength of 
35-44 kg./mm.? in the as welded condition and 34 kg./mm.? annealed 
condition is obtained. (2) A small shrinkage hole is formed at th: tral portion 
of welds. This hole depends upon thickness of sheets to be welded d diameter 
of electrodes. It has a diameter of less than 1 mm. for a 5 f 11 mm 
diameter and sheets of 5 mm. thickness. With thin plates, th: kage hole 
is so minute that it can be assumed that it does not exist. \ a void is 
present between sheets during welding, an electrical are is produced important 
displacement of metal which forms a metal crater and there is trength for 


clectriques par 
de ‘ngénieurs 
391-1419. Lecture bi the French 


the welded spot. (3) This kind of welding can be considered a cal fusion 
welding since atmosphere does not act and there is no added me 4) Main- 
taining pressure during cooling of welds increases shear strength vhat. This 
increase is due to: (a) Keeping up metal contact during shrinkag Increase 
of cooling rate. (5) With steels of high C content it is differ n inerease 
of cooling rate tends to harden the metal and it is necessary a means 
of heating welded spots on the machine. This heating impr the tensile 
strength. For instance with a steel of 0.42 C strength in the as i condition 
is 21.5-25 kg./mm.? whereas strength with drawing treatment the elee- 
trodes is 46-50 kg./mm.* (6) Cr-Mo steel with 0.25 C, 0.62 ¢ 0.23 Mo 
is much better than C steel. It gives a strength of 50-52 ke in the as 


welded condition and 55-62 kg./mm.* after a drawing treatn inder the 
electrodes. FR (7b) 


improvements in the Field of Gas Cutting (Newerungen auf den Gebiete des 
Autogenschneidens). H. Hotter & R,. ScuNnemer. Autogene Metallbear 
beitung, Vol. 28, Jan. 1, 1935, pages 1-6; Jan. 15, 1935, pag 17-23. The 
many uses of gas cutting, procedures, equipment for steel and ot! metals are 


discussed and described in detail by illustrated examples. Curves 0! and time 
consumption as dependent on the purity of the 0 used in the pr are given; 
both increase considerably with increasing impurity. Ha (7b) 

Fabricated Steel Units for Gear Drives. W.C. Hawkes. Machinery, London, 


Vol. 44, Aug. 30, 1934, pages 648-649. Deals with the fabrication of gear 
wheels, gear housings, and bedplates by means of welding. Standard rolled-steel 
sections for the arms or single-plate webs instead of arms; hubs are made from 
forged-steel bars or cast steel if exceptionally large or of specia! shape, but 4 
steel forging is preferable from a welding standpoint; rims, usually in a medium 
C steel, are rolled or bent from a strip. To avoid residual stresses the joint of 
the rim has to be made after the rest of the rim has been welded to the arms 
or hub. To prevent distortion of gear cases and bedplates due to unrelieved 
stresses, bending of plates to form corners must be avoided. It is preferable to 


. } } se. 
build up from flat plates, rolled channels or beams or a combination of the 
Kz (ib) 


Roll-Welding High-Pressure Steam Pipe. Geo. H. Hatt. Machinery, N.Y 
Vol. 41, Feb. 1935, pages 342-343. Procedure of roll-welding 14 "ine (7) 
is described. aie 


Problem of Copper Welding (Das Problem der Kupferschweissung). i" 
Gremre. Metallwaren Industrie & Galvano Technik, Vol. 32, May por 
1934, pages 213-215. ‘Welding simultaneously at both sides results in great Fe 
concentration in Cu which has a thermal conductivity J times larger prod 
Backside welding also reduces access of 02 which tends to introduce the bag rs 
cuprous oxide. The filler rod must melt at a lower temperature - aa 
sheet. Hammering raises the relatively low strength of the weld a Pn 
parent metal by 50% while elongation gains 200%. A we cir Candler 
shows good fluidity and reduces the tendency of Cu to absorb H. . - - i 
rod contains P in addition to Ag which has also been pega th . im 
Sheets of 2 mm. thickness are welded on one side only. 1€ g - 


9-8 mm. and larger Cu sheets is fully described. 
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Welding Stainless and Stainless-Clad Steel. W. J. Wacuowitz. Iron Age, 
‘o) 134, July 12, 1934, pages 41-42. Deals with the designing, fabricating and 
Vol , etainless steel equipment by the Alloy Products Corp’n, Waukesha, Wis. 


ing : ; " : . . 
weld jevelopment of stainless steel wire and flux is considered essential in fabrica- 
( . . : ‘ 
The of stainless steel. Stresses importance of producing stainless steel wire 

tion ou ; 


«th low C in order to eliminate corrosion and brittleness in welds. As to 
po s-clad steel, claims it has seme advantages over stainless steel for certain 
sti BSS Che , , ro - 

applications due to its lower cost and can be worked easier. VSP (7b) 


The Melting Process in the Direct Current Welding Arc (Der Abschmelzvorgang 
im Gleichstrom-Schweisslichtbogen). A. Wactawik. Elektrotechnik & 
-hinenbau, Vol 52, Nov. 11, 1934, pages 525-529. The influence of the 
7 “aanlaped in the electrode due to its resistance, upon the melting velocity 
and the effect of voltage distribution over the length of the are on the melting 
capacity were investigated. In general, as long as the resistance heat is small, 
the melting velocity is approximately proportional to the current. The voltage 
the are changes continuously because of the drops of metal transferred from 


aeate to workpiece. A short are is always preferable as not only the energy 
consumption for each Ib. of melted electrode Increases with the length of the 
are but it ts also the absorption of 0 and N and burns more steadily than 
? long ar electrode as plus pole gives somewhat better conditions than 
as negative Ha (7b) 


Foundries Accept Welding and Aim For New Goals. Herserr R. SImMonps 


Iron Age, \ 134, July 12, 1934, pages 19-23, Essentially a symposium of 
opinion resu : from a questionnaire submitted to a representative group ol 
fcundrymen, welders, and equipment manufacturers. Rolled steel products and 
castings may lb advantageously welded is the opinion of foundrymen questioned. 
For mass production of smaller parts authorities seem to differ, but all agree 
that welding 1 tool in foundry industry is now an established and essential 
feature. VSP (7b) 
Two New ectrodes. J. H. Patterson. Welder, Vol. 6, Oct. 1934, 
pages 335 An electrode was developed especially for making overhead and 
vertical W ich has the advantage that the electrode tip actually touches 
the work. A le illustrates in detail preparation of piece, welding procedure, 
dimensions 3, and gives test results in detail; composition of electrode is 
not giver Ha (7b) 
Welded ( tions on Rails (Les Connexions Soudées sur les Voies Ferrées). 
Mauric! p. Bulletin de la Société des Ingénieurs Soudeurs, 
Vol. 5, A 1934, pages 1456-1468. Lecture before the French Welders’ 
Society. D h connections made to obtain the electrical return line in the 
rail. 3 | are actually used: (1) Oxy-acetylene welding. (2) Are 
welding wi is added metal. Use of one of the processes depends upon 
local condit Oxy-acetylene welding is always possible. When reasonable care 
is taken t no danger of crack formation in the rails. Details on the 
shape of is and technique of welding of these ends with steel or Cu 
as added 1 given. FR (7b) 
Tests on Welding of Non-Ferrous Metals (Essais de Soudure a l'Arc de 
Métaux non ux. Emite Ruipeaucourt. Bulletin de la Société des 
Ingénieurs leurs, Vol. 5, May-July 1934, pages 1315-1325. See Metals 
& Alloys Dec. 1934, page MA 570. FR (7b) 
Large Aut Butt Welding Machine (Eine selbsttatige Grosstumpfschweiss- 
maschine ur Entwicklungsgang). E. Rietscn. Die Elektroschweissung, 
Vol. 5, Nov t, pages 201-204. Author discusses development of automatic 
fusion weld ines in U. S. A. These machines have the following restric- 
tions: they hines especially designed for certain purposes and only permit 
welding a ( thickness of material. Both of these restrictions are due to 
the welding | applied, fusion in cold state of material. Fusion with pre- 
heating is ri | for welding large cross-sections. To this end large automatic 
fusion butt ig machines have been built. The first of these machines was 
exhibited at Leipzig Spring Fair 1932 and permitted the welding of cross- 
sections of 2 im.” The latest type can weld cross-sections of up to 25,000 
mm.? This : e including all auxiliary equipment is described in detail. The 
maintenance he machine is simple and safe. GN (7b) 


Welded Biowers (Geschweisste Ventilatoren). Miter. Arcos Zeitschrift 


fiir Lichtl ischweissung, Vol. 11, Oct. 1934, pages 1132-1133. In manu- 
facturing 1 les of blowers considerable savings can be effected by are welding 
due to simplified construction and shorter working time. Welded blades further- 
more show r properties as regards dynamic balancing and air flow conditions 
in comparison with riveted constructions. GN (7b) 


Welded Cnostruction for a Rigid-Joint Steel Frame Building C. & P. 
Motitor. Welder, Vol. 6, Oct. 1934, pages 324-327. Details of design and 
procedure of electric are welding of a rigid connection between 2 rolled steel 


Joists witl y seating bracket are described. Ha (7b) 


. Fusion Welding in the Construction of Lime Mill Apparatus (La Soudure 
utogene dans ta Construction du Matériel d’Usines & Chaux). P. Monro. 
Revue de la § idure Autogéne, Vol. 26, Nov. 1934, page 10. Description 


of the manulacture of a drum of 3 m. diameter, 16 m. length and 8-16 mm. 
thickness. FR (7b) 


Welded Condenser 
de la Sou lure 
lustration of 
acetylene 


(Une Belle Construction Soudée). R. Mestier. Revue 
Autogéne, Vol. 26, Nov. 1934, page 7. Description and il- 
4 condenser weighing 15 tons entirely welded with both arc and 
welding made by Pecquet, Tesson & Co. in Crouy (France). FR (7b) 
ee Sulit for Torch Cutting Irregular Sections. Steel, ‘Vol. 95, 
by the “seca pages 29-32. _Deseribes some of the gas-cutting: machines used 
ibd mee ric Co., Schenectady, N. Y., in the fabrication of turbines, 
‘iiesion generators, and other heavy steel structures. Procedure involves a 
bevel a gas cutting, and highly accurate flame machining and 

Hung xygen and ordinary illuminating gas are used. MS (7b) 
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COR-TEN STEEL 


CHEMICAL ANALYSIS PHYSICAL PROPERTIES 
Chromium 50% to 1.50% | Tensile Str. 65,000 to 75,000 p.s.i. 
Copper -30% to .50% | Yield Point 50,000 to 60,000 p.s.i. 
Silicon . 20% to 1.00% Elongation in 2” .. 27% to 22% 
Phosphorus 10% to .20% 








MUREX COR-TEN STEEL 


WELD METAL 





CHEMICAL ANALYSIS PHYSICAL PROPERTIES 
Chromium . 40% Tensile Str. . 81,600 p.s.i. 
Copper ... mH Yield Point 73,500 p.s.i. 
Silicon . 08% Elongation in 2°’ . 24.5% 
Phosphorus -035% Reduction in Area 59.6%, 








Murex Electrodes for welding Cor-ten steel are used 
in fabricating all-steel railroad cars and outdoor 
structures in which high corrosion resistance is an 
important qualification. These electrodes are de- 
signed to produce welds with physical properties 
equal to or greater than the higher tensile Cor-ten 
steels, even when welding thin plate. The natural 
corrosion resistance of electrically deposited metal 
makes it unnecessary for the deposited metal to 
have the same phosphorus and silicon contents as 
the parent metal. 


Because of their excellent welding qualities, as well 
as the superior deposits they assure, Murex Elec- 
trodes for welding alloy steels . . . including Carbon- 
molybdenum .50, Carbon-molybdenum .80, 242% 
Nickel, .85% Nickel, 4%-6% Chrome, Cromansil Steel 
- - » have found wide acceptance throughout in- 
dustry. All are standard Murex Electrodes and can 
be furnished promptly from stock. 


May we send you the new Murex Booklet: just off 
the press? Write for Booklet 2 a. 


METAL & THERMIT CORPORATION 


120 Broadway New York, N. Y. 
Albany Chicago Pittsburgh S. San Francisco Toronto 
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HEAVY MINERAL 
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THIS 


Elasher Pan - 


IS WORTH ITS SALT... 






..- THANKS TO 


Monel 
Metal! 






jie E curiously shaped object illustrated above is an electric- 
welded salt flasher pan, one of four made recently by the 
International Conveyor & Washer Corp., Detroit, Mich., 
specialists in custom-built machinery. 


Requirements were that the seam. Then a flat bead was laid 
flasher pan should withstand a from the outside. 
water pressure test of 30 lbs. per Result — a job to be proud of. 
square inch. Also—that the flasher Not a sign of a pinhole or low 
pan be completely inside welded spot anywhere. The inside polishes 
and that the entire inner surface to a uniform high mirror finish. 
should be brought to a high polish And all tests were passed with 
with no porosity or weld metal re- flying colors. 
inforcement. The purpose was to Over a period of years an ex- 
have an absolutely smooth interior tensive fund of data has been 
—with no rough spots which might compiled on the experience of 
catch and hold salt crystals. numerous users who have success- 
Materials used were .187” Full fully applied alloys of nickel. This 
Finished Monel Metal Sheet and information as well as the serv- 
le" diameter No. 30 Monel ices of our welding specialists are 
Metallic Arc Welding Rod. always available to you. No obli- 
Plates were first veed from in- gation, of course. 
side and then welded from inside, THE INTERNATIONAL NICKEL 
using reversed polarity and oscil- COMPANY, INC. 
lating the rod slightly across the 67 Wall Street New York, N. Y. 





INCO WELDING RODS and FLUXES for INCONEL 
for PURE NICKEL Oxy-Acetylene ... No. 42 Inconel Gas 
See eae . . Welding Wire. For Flux see ** below. 
OF ate, wise. No. 41 Nickel Gas Metallic Are... Inconel Metallic Are 


Ww Fire No. 32. 
Metallic Arce... INCO Nickel Metallic elding Wire No. 33 


Are Welding Wire No. 31. 
Carbon Arc... INCO Nickel Carbon 
Are Welding Wire No. 21. 


* 
for NICKEL-CLAD STEEL 
(for welding of Nickel side) 
Oxy-Acetylene... No. 41 Nickel Gas 
Welding Wire. 


@ Metallic Are. . . INCO Nickel Metallic 
Are Welding Wire No. 31 and No. 35+. 
for MONEL METAL Carbon Arc... INCO Nickel Carbon 
Oxy-Acetylene... No. 40 Monel Gas Arc Welding bo No. 21. 
Welding Wire. For Flux see * below. FLUXES 
Oy A iiag Wise. om Monel *INCO Gas Welding and Brazing Flux 


watt Monel Metal. 
Metallic Arc...INCO Monel Metal “ ,Cromalloy Gee Welding Flux is 
Are Welding Wire No. 30. + For vertical welding. 
Carbon Arc... INCO Monel Carbon Arc No flux is used for the gas welding of 


Welding Wire No. 20. Pure Nickel or Nickel-Clad Steel. 


INCO welding materials as listed can be obtained through regular INCO 
sources of supply. Detailed welding instructions furnished on request. 
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Pipe Line Completed by Arc Welding Without Backing-up Rings. A. F Davis 
Oil Weekly, Vol. 75, Oct. 1, 1934, -page -33. --Butt-welded joints without back. 
ing-up rings. A space of 1%4”’ was left to be sure of penetration to the bottom 
of the welds. Welds consisted of 3 beads made with 3 


: : ; sizes of electrodes, ‘first 
with ,"’ size, second ,"’, finishing bead with 4%”. 


Kz (Tb) 


Problems of Welding Technique with: ‘Reference:to»Construction of - Boilers and 
Steam Vessels (Probleme der Schwetsstechnik. beim Bau - von “Dawpthessela aang 
Dampffassern). Czternasty. Die Warme;Vol. 57, Nov. 10>1934 papes 167. 
774. The safety of boiler plant operation argelydepends “on shighsquatity Welds 
the accomplishment of which involves a simultaneous’ solution ‘of metallurgical, struc. 
tural and production problems. The metallurgical. problems danvolved ‘reflect the pres. 
ent state of welding and its limits of use. - Microstructures and X-ray photographs 
of welds are shown. Stainless Cr-Ni and low C steel with 15% Al-could te sue. 
cessfully joined by pressure’ welding. Water gas ~welding is restricted by a ¢ 
content of about 0.2% max. S and P-contaminations are harmful and should not 
exceed 0.04%. The maximum Si content depends on the Mn content. 0.2% sj 
are harmless in the presence of 0.9% Mn. Al and Cr are undesirable in water eas 
weldings since their high-melting oxides interfere with a sound joint whereas the 
difficulties with Mo and W bearing steels are overcome. “Electric resistance welding 
does not impose so many restrictions on the composition of the parent metal. : 


fusion welding could not meet the demand for stronger welds by raising wy 
content of the filler rod but 1% Mn yielded the desired strength while Cr, Ni and 
W often lead to excessive hardness of the weld. Mo exerts a favorable influence 
contrary to Al. The max. Si content again depends on the Mn content In are 


welding the No content of the open-hearth steel increases from 0.005 0.01% to 
0.15% (0.03-0.06% with coated electrodes). The brittleness induced by Ny shows 
up especially in notch impact and bending tests. Due to the high temperature of 
3800° C., oxide inclusions are inevitable. Coated electrodes with 0.05-0.3% ¢ and 
0.5-4% Mn are on the market, but recent electrodes run higher in elements knowy 
to raise strength and toughness. Basic and acid coatings are employed, great flyid- 
ity being the main object. Additions of charcoal, graphite, starch, cotton are made 
to offset the C loss. Ti counteracts the detrimental effect of N 3 dozen 
illustrations show interrelation between design and utilization of weldi 


, dence . , in boiler 
construction. Balance furnishes instructions for welding shops. EF (7b) 

Large Soap Boiling Kettle Fabricated from Nickel-Clad Stee! ORGE A. 
CARDWELL. American Welding Society Journal, Vol. 14, Jan page 94. 
Method of fabricating, by welding, kettle 15 ft. diameter, 29 ft. | WB (7b) 


Metal Surgery Now Perfected. important Advances in Welding Technique. C. W. 
Breit. Synthetic & Applied Finishes, Vol. 5, Nov. 1934, | 188-199. 


Claims that ‘‘of all recent advances in welding practice, the most rtant is a 
British development known as the low-temperature process, which en a special 
oxy-acetylene blow-pipe, new fluxes and rods. But it is the partien inique of 
manipulation that makes it possible for fully fusive and sound yw » be per- 
formed at temperatures as low as those employed for brazing.’’ EF (7b) 


Progress in Structural Steel Welding in 1934. O. Bonny. IH r, Vol. 7 


Dec. 1934, pages 403-408. Interesting buildings and bridges erect ing 1934 
are described, particularly in Europe. Ha (7b) 

Spot Welding of Aluminum Alloys. D. I. Bonn. Aviation, Vol Aug. 1934, 
pages 256-258. The peculiar conditions prevailing in spot weld 1 as com- 
pared with other materials are discussed from electrical and met ical view- 
points. A conical shaped tip of hard water-cooled Cu is best suit: all gages 
of material. Electrode pressures vary from a few hundred pounds e thinner 
gages to about 1000 Ibs. for strong Al alloys of 1/10” or %”’ ss. The 
natural oxide film must be removed prior to spot welding in som es due to 
its greater resistance. Spot vs. seam welding and corrosion prot are also 
considered. EF (7h) 

Recent Developments in the Welding of Aluminum Alloys. D. | HN. Jron 
& Steel Engineer, Vol. 12, Jan. 1935, pages 16-20. General. WLC (7b) 


Discussion of ‘‘An Examination of Welds Made under Field Conditions for High 
Pressures, High-Temperature Steam Stations Piping’’ by A. E. White, D. 4H. 
Corey & C. L. Clark. H. N. Borrcuer. American Welding Society Journal, 
Vol. 14, Jan. 1935, pages 29-31. Welders are trained to prepare welds free from 
stress concentration using low C rods and oxyacetylene. Electrie welding not as 
efficient at present in preventing stress concentration due to inferior penetration. 
Use of backing strips and successive beads in electrie welds may in future be on 
par with gas weld. Fatigue properties of welds are tabulated. WB (7b) 


Experimental Researches Relating to Specifications of Welding Rods for Cast 
lron With Particular Significance to Preheating. L. J. Timpennam. Foundry 
Trade Journal, Vol. 51, Aug. 16, 1934, pages 104-106; Sheet Metal Indus 
tries, Vol. 8, Oct. 1934, pages 599-602. Abstract from a paper presented at the 
International Acetylene Welding Conference at Rome. Experiments were conducted 
with a filler rod having a very similar chemical analysis to that of the parent 
metal. After welding the composition of the deposited rod had changed, the 5 
and Mn contents having decreased and combined C had considerably increased. In 
order to produce a softer weld, it was found necessary to increase or decrease 
certain elements contained in the rod. It is generally advantageous to preheat the 
entire article to be welded, but, as this is often not practicable, it has been 
found sufficient merely to preheat a reasonably large area. AIK+ AWM (7b) 


Artistic Craftsmanship and Acetylene Welding (Das Kunsthandwerk und die 
Acetylenschweissung). J. BrimMer. Autogen Schweisser, Vol. 7, Sept. 1934, 
pages 113-117. Deals with the application of the acetylene welding to the 
ereation of objects of art. Possibilities of variation in design and the effective 
use of different metals are discussed. Kz (7) 


G-E Mercury-Vapor-Steam Plant Fusion-Welded throughout. R. H. Rockers. 
Iron Age, Vol. 133, Mar. 8, 1934, pages 8-11, 58. From a paper read before 
the joint local sections of the American Society of Mechanical Engineers and 
American Welding Society in New York. Devoted principally to the A. 8. M. E 
boiler code welding as applied to boilers, piping and other pressure equipment. 
Describes the plant built by the General Electric Co. in order to make clear 
the status of the items coming within the scope of the paper. vse (7b) 
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Rate of Consumption of the Low Carbon Steel Electrodes. J. F. NarmousHin. 
welding (Autogennoie Delo), No. 8, 1934, pages 3-5. In Russian. The 
HW wy TMacteodés investigated were of the following chemical composition: C-0.06%; 
ae; Mn-0.3%; S-0.02%; P-0.03%. fare and coated electrodes were 
mie Current employed was 145-155 amps. The coefficients of consumption of 


used ' : 
re the weights of electrodes per amp. of electric current used, per 


bh sn oe found to be as follows: ; 
electrodes with lime coating = 10.6g./amp./hr. 
electrodes with gray coating = 10.1g./amp./hr. 
bare electrodes 14.1g./amp./hr. 
The relation between the electrode consumption, Qe and weight of metal deposited, 
ne relati 
rolloWs. 
Qw was 4 Ov KO. 
where K ae 
for lime coating 0.766 
for gray coating 0.763 
for bare electrodes — O.770 
In order uplify calculations it may be accepted that in all cases K 0.765. 


AIK (7b) 


Activity and Shop of the Ship Welder (Uber die Tatigkeit und Arbeitstatte des 
Schiffsbauschweisser) . R. Matisitus. Schiffbau, Schifffahrt & Hafenbau, 
Vol - 1 1934, pages 8-10 With emphasis on conditions prevailing i: 


a" discusses penetration, overhead welding, testing, electric welding 
ip vu = . . . . 

, i As effect of shrinkage, lining-up of work, welding in shop and 
» shio WH (7b) 
OlL sit} 


Should Overhead Welding Be Avoided? (Miissen Uberkopfschweissungen  ver- 
mieden werden?). R. MAttstius. Die Elektroschweissung, Vol. 5, Oct. 


1934, pa 191-192. The difficulties of overhead welding are generally due to 
the lack welders trained in overhead welding. Trained overhead welders, how- 
ever, Ca overhead welds that are just as sound and safe as welds made 


GN (7b) 


horizont 


New Bi 19 form Introduced by Mercury-Steam Power Plant. D. A. ALLER. 

Enginee News-Record, Vol. 113, Nov. 8, 1934, pages 585-589. General 
Elect! mereury-steam electric generating plant is described. Practically 
‘ structure and equipment alike, is are-welded, shop and_ field, 

wit! SO] heaviest details and most complicated connection yet attempted by 
this n embly. CBJ (7b) 
Weldir 7S-in. Steel Supply Line for Seattle Water Department. G. W. 

DESELI ngineering News-Record, Vol. 113, Aug. 16, 1924, pages 
94-205 00 ft. of 78’ line was replaced by a concrete-coated all-welded 
steel p yp fabrication and welding, inspection and testing, coating, and 
field W e installation are discussed. CBI (7b) 
Built-t ided Beams (Uber zusammengesetzte geschweisste Trager). 

DERNEI »s, Leitschrift fiir Lichtbogenschweissung, Vol. 11, Oct. 
1934, 134-1135. In supplementing the former paper on this subject 
(Arco hrift fiir Lichtbogenschweissung, Vol. 11, Aug. 1934, pages 
1097-11 hor describes a built-up beam, a welded double T-beam. Author 
critically to some of the statements in former paper. GN (7b) 
Welder torcycle Frames (Bogengeschweisste Motorradrahmen). DeEMARET. 

Arcos hrift fiir Lichtbogenschweissung, Vol. 11, Oct. 1934, pages 
1138—11 Deseribes the welding of motorcycle frames at a Belgian plant. 
GN (7b) 

Warpi Deformation of Welded-Steel Machinery Parts. W. T. Davipson. 

Vachin ‘.. ¥., Vol. 41, Dee. 1934, pages 234-235. The stresses which 
produce w ¢ in welded steel parts are discussed, methods and procedure of 
welding t { and control warping, and to straighten pieces that have warped 
are expla Ha (7b) 


Actual State of Technique of Electric Welding (€tat actuel de la Technique de 
la Soudure électrique @ Arc). R. p’Apovitte. Revue Générale de I’Elec- 


tricité, \ 6, Sept. 22, 1934, pages 403-413. Particular requirements of 
the electric are when used for welding, influence of electrodes, methods for steadying 
current and arc, modern equipment and testing methods for welds are reviewed. 
12 reference Ha (7b) 


Welding and the Steel Industry. Oxy-Acetylene Tips, Vol. 13, Nov. 1934, 
pages 245-250. The many advantageous applications of oxy-acetylene welding for 
industrial problems, progress in welding methods and development of alloy steels 
suitable for welding are discussed. Examples in different fields are illustrated. 

Ha (7b) 


Oxy-Acetylene Cutting of Structural Steel. Engineering News-Record, Vol. 


113, July 5, 1934, pages 12-14. Recommended practices applicable to the use 
of the cutting blowpipes in fabricating shops and in the fields are enumerated. 
Qualification tests for full free-hand manual cutting and guided manual cutting 
are outlined. CBJ (7b) 


Fusion Welding of Copper (La Soudure autogene du Cuivre) Cuivre et Laiton, 
Vol. 7, Oct. 30, 1934, pages 471-476. Action of 0 on Cu, of reducing gases on 
the oxidized Cu, and of As in Cu are discussed and literature on the subject 
is reviewed. 34 references. Ha (7b) 


Welded Trolley Cars for the Tropics (Geschweisste Tropenbahn-Triebwagen). 
Arcos Zeitschrift fiir Lichtbogenschweissung, Vol. 11, Oct. 1934, pages 
1131-1132. Constraction and welding of trolley cars used in French Equatorial 
Africa are described. GN (7b) 


Welded Steel Posts (Geschweisste Stahimasten). Arcos, Zeitschrift fiir 
Lichtbogenschweissung, Vol. 11, Oct. 1934, pages 1121-1122. The steel posts 
described as manufactured by Mitterer Steel plant, Regensburg, Germany, are 
completely made of welded steel plate. The results of mechanical tests of the 
Dost described are discussed. GN (7b) 
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Cutting tools and dies now can be made of cold rolled 
stock and provided with hard, tough cutting edges 
which last longer than high speed tool steel. The cutting 
edge metal is deposited on the mild steel by arc weld- 
ing with the new “Toolweld” electrode. Tools so made, 
also tools of high speed tool steel, can be rebuilt with 
“Toolweld” innumerable times. The weld metal, as 
deposited, has a hardness of 55 to 65 Rockwell C. This 
hardness is retained at relatively high temperatures, up 
to approximately 1000 degrees Fahrenheit. “Toolweld” 
metal can be heat-treated in the same manner as high 
speed steel. The weld metal is of high density, practi- 
cally free from porosity. 


COMPARISON—On a lathe operation, fourteen 
shafts were turned to a depth of 3/16” for length of 15” 
by a mild steel tool faced by “Toolweld”. Turning at 
the same speed, only six shafts could be machined 3/16” 
deep for 12” length by the usual high speed tool before 
it had to be reground. The tool of mild steel faced 
by “Toolweld” showed almost no signs of wear, yet it 
did practically three times as much cutting. On this 
particular operation, “Toolweld” reduced tool costs 62%. 


FREE trial sample of “Toolweld” electrode with com- 
plete procedure for application is available upon 
request addressed to 


THE LINCOLN ELECTRIC COMPANY 


Welding Research Division Cleveland, Ohio 
Largest Manufacturers of Arc Welding Equipment in the World 
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Oxy-Acetylene Welding and Cutting in Metal Working. W. S. Waker. Iron 
& Steel Engineer, Vol. 11, Dec. 1934, pages 479-485. Discusses the ad- 
vantages of welding flame cut parts into an assembly. Flame machine and hard 


facing with use of torch are described and discussed. WLC (7b) 
Correct Application of Weld Seams (Richtige Anwendung der Autogennaht). 
VALENTIN TRUNSCHITZ. Autogen Schweisser, Vol. 7, Sept. 1934, pages 
22-123 Application of butt welding in repairing sheet metal parts. Kz (7b) 


Application of Welding in the Maintenance of Water-Power-Plants (Die Anwen- 
dung der Schweissung zur Instandhaltung von Wasserkraftanlagen). J. TirtscHer. 
Autogen Schweisser, Vol. 7, Nov. 1934, pages 150-153; Dec. 1934, pages 
165-168. Deals with the application of built-up welding for and welding repair 
of piping, nozzles, and turbine blades of water power plants. Kz (7b) 


High Voltage Carbon Arc Welding of Copper and Its Alloys. C. E. Swirr. 
American Welding Society Journal, Vol. 14, Jan. 1935, pages 26-29. Are 
welding of Cu, bronze, brass, Muntz metal with high tin phosphor bronze rod. 
High thermal conductivity of Cu and alloys requires very high current ares. 
Oxygen pick-up so rapid that weld operation must take a minimum of time. 
The high voltage carbon are is necessary to form protective atmosphere of COs. 
Rod of 10.5 Sn, 0.3 P, rest Cu, said to give best weld. Welding speed should 
be greater than 10’’/min. for electrolytic Cu. Deoxidized Cu is safest to weld, 
no oxide segregations occur. Micros are shown for various welds, indicating Oz: 
pick-up with poor weld. Data on rod and carbon size for various sheet sizes. 

WB (7b) 


Metallic Arc Welding. H. V. Streap. Marine Engineer, Vol. 57, Nov. 1934, 
pages 320-323. Dealing with factors involved in insuring sound welding, welding 
technique, electrodes, heat treatment, practical tests, and testing procedure are 


discussed. Kz (7b) 


Ship Structural Design. Epwarp F. Spanner. Marine Engineering & 
Shipping Age, Vol. 39, Dee. 1934, pages 453-455, 467-469. Proposal of 
changes in design and wider application of welding in construction of ships. 

Kz (7b) 


Automatic Arc Welding. I. S. Smirnorr. Welding (Autogenoie Delo), 
Oct. 1934, pages 5-7. In Russian. The comparative tests carried out with auto- 
matic electric welding vs. hand electric welding showed that the efficiency ob- 
tained with automatic welding is from 3.5 to 9 times higher than that of hand 
welding. AIK (7b) 


Design and Development of Simple Welded Parts (Konstruction und Werdegang 
einfacher, geschweisster Teile). Hersert SEIpeEL. Autogen Schweisser, Vol. 
7, May 1934. pages 68-71; Sept. 1934, pages 119-122. ‘See also Metals & 
Alloys, Vol. 5, Oct. 1934, page MA 484. Field of application of pipes in con- 
struction work for small parts, advantage of their use, and details of construction 
by means of acetylene welding are discussed. The concluding article deals with 
the construction of bearings and stands. Kz (7b) 


Contribution to the Study of Pick up of Phosphorus in Steel Welds from un- 
purified Acetylene (Contribution a l'Etude de la Fixation du Phosphore de 
l'Acetylene Impur dans la Soudure des Aciers). D. Sérértan. Revue de la 
Soudure Autogéne, Vol. 26, Nov. 1934, pages 4-6. Paper read at the 11th 
Acetylene and Fusion Welding Congress in Rome. June, 1934. FR (7b) 


Welding the Iraq Pipe Lines Wurttam ScuHacx. Oil Weekly, Vol. 75, 
Oct. 22, 1934, pages 35-36. Some technical details of the job. Kz (7b) 


Handicraft and Production by Means of Acetylene Welding (Neuherstellung im 
Handwerk mittels autogener Schweissung). Joser Puarzer. Der Autogen 
Schweisser, Vol. 7, Sept. 1934, pages 118-119. Discussion of production of 
useful and artistic articles by means of acetylene welding. Kz (7b) 


Some Factors of Influence to the Welded Part. Minoru OxKapa. Journal 
Society of Mechanical Engineers, Japan, Vol. 37, Oct. 1934, pages 705- 
710. In Japanese. Paper read before the Meeting of the Western Division, Dec. 
14, 1933. Deals with the ability of the welder, material, design, method, tools. 
Properties of metals deposited by are welding from various types of electrodes are 
investigated. Kz (7b) 


Welded Steel Structures: Recent Developments in Europe. A. Ramsay Moon. 
Welder, Vol. 7, Dee. 1934, pages 388-396. Some outstanding examples of large 
buildings and bridges and manner of erection are described. Ha (7b) 


Construction of Light Canoes by Fusion Welding (Construction de Canots Légers 
par Soudure Autogéne). P. Monro. Revue de la Soudure Autogéne, Vol. 
26, Nov. 1934, pages 8-9. Use of welded Al alloy in this construction has allowed 
a weight saving of 35% about as compared with other types of construction. 
Alloys used are of the G7 type which is an Al-Mg alloy similar to Duralumin 
and the Thalassal alloy composition of which is: Al 95.6, Si 0.8, Mg. 2, Mn 1.4, 
Sb 0.2. Both alloys are readily welded with oxy-acetylene torch following same 
methods as for pure Al i.e. use of a flux composed of a mixture of alkali fluorides 
and chlorides and, after welding thorough washing with hot water in order to 
remove all the remaining flux which may cause corrosion. 2 examples of con- 
struction are given: (1) a canoe having 4.8 m. length and weighing 26 kg. is in 
3 parts adjustable at will. (2) an out-board motor yawl having 4.8 m. length, 
1.5 m. width and weighing only 65 kg. All butt welds are hammered in order 
to improve mechanical properties of the metal and to rub off the seam and thus 
allow water to run freely over the yawl sides. FR (7b) 


How to Cut Maintenance Costs by Arc Welding. ArtHur Mapson. Mill & 
Factory, Vol. 15, Sept. 1934, pages 50-51, 108. Discussion of examples to 
illustrate savings by the application of are welding in repairing broken and worn 
parts. Kz (7b) 


Welding in the German Shipbuilding Industry. Lorrman. Welder, Vol. 7, 
Dec. 1934, ‘pages 413-414. Comparison of riveted and welded seams; methods and 
electrode materials used in shipbuilding, especially in war vessels, are discussed. 

Ha (7b) 
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New German, Austrian, Belgian and English Specifications on Welded Steel 
structions (In vier Landern neue Vorschriften fiir geschweisste Stahibauten). A 4 
Zeitschrift fiir Lichtbogenschweissung, Vol. 11, Oct. 1934, pages 1123-119 
Discusses the principal parts of the German, Austrian, Belgian and English a 
fications on welded steel constructions. The various specifications are compared, 


GN (7b) 
Specifications on Welding in tron-Concrete Construction (Vorschriften liber 
Schweissungen im Eisenbetonbau). Arcos, Zeitschrift fiir Lichtbogenschweiss 


ung, Vol. 11, Oct. 1934, page 1120. The first draft of the Belgian Specifications 
on the welding of round bars in iron-concrete constructions is given GN (Th) 
. : ‘ 


Automatic Welding As Applied to Manufacturing Problems (La Soudure Aut 
matique Appliquée aux Problémes de la Construction). R. Sarazin. Science 5’ 
Industries (Métaux et Machines), Vol. 18, Aug.-Sept. 1934, “4 


, ! : pages 243.945 
In this part of the article, following points are dealt with: (1) Welding of pieces 
in 2 halves with bent edges. (2) Angle and overlap welding. (3) Building y 
of worn parts. FR (Th) 


Welding in the Construction of Locomotives and Rail Cars. Orro Bonpy 
Railway Engineer, Vol. 55, May 1934, pages 144-147. The revolutionary ad- 
vances since 1930, when electric locomotives with welded frames and buggies 
were built in Germany, are traced and full structural details on typical construe- 
tions are given. Special chapters deal with shrinkage stresses and testing of welds 
by radiographical means. WH (7b) 


Electrically Welded Railway Bridges. Orro Bonpy. Railway Engineer 
Vol. 55, Sept. 1934, pages 277-281. All new railway bridges in Germany are 
of the plate girder type which can now be adopted for any desired span, whereas 
there is still much uncertainty as to the reliability of welded lattice railway 
bridges under repeated loading. Three methods of loading for fatigue tests are 
illustrated by reference to a practical example. Test data are tabulated. Detailed 
information is given on typical German all-welded bridge constructions 
years. States that X-ray examination is at present the method of 
importance, if not the only method of practical value, in railwa 
struction. 


of recent 
predominant 
bridge con- 
WH (7b) 


Electric Welding Laboratory at Hamburg (Das _ Elektro-Schweisslaboratorium 
der Technischen Staatslehranstalten zu Hamburg). Gustav Wron: Schiffbau 
Schiffahrt & Hafenbau, Vol. 35, May 1, 1934, pages 8 Deseribes 


and illustrates the Electric Welding Laboratory at Hamburg, yw is ‘“‘out- 
standing in Germany and unsurpassed abroad.” WH (7b) 
Modern Welding Methods in Railroad Maintenance. R. P. Wi> & J. A. 
Witison. Electric Journal, Vol. 31, July 1934, pages 272-2 Use of a 
portable welding machine consisting of a 60 h.-p. 1500 r.p.m. six r gasoline 
engine, a 300 amp. 40 volt variable voltage welding generator, and 5 kw. 195 
yolt auxiliary generator in railroad maintenance work is described. CBJ (7b) 
Rolled Steel Now Fabricated by Flame Cutting Process. SS: Vol. 95, 
Nov. 5, 1934, pages 54, 56. From ‘‘Oxy-Acetylene Cutting,’’ a | prepared 
by the Oxy-Acetylene Committee of the International Acetyl \ssociation, 
MS (7b) 

Bronze Propeller Repaired by Electric Arc Welding. Welder, . 6, Oct. 
1934, pages 333-334. Eroded places of 2 propellers of bronze 0 tons/in.2 
tensile strength were built up by a d.c. electric are with spe manganese 
bronze metal core electrodes. The weld was hammered as soon as layer was 
deposited. Ha (7b) 
The Welding of Steel Underframes for Railway Rolling Stock. ler, Vol. 
6, Oct. 1934, pages 330-332. Details are deseribed and illustrated. Ha (7b) 


Works and Researches in Welding (Travaux et Recherches en Soucure). Revue 
de la Soudure Autogéne, Vol. 26, Nov. 1934, page 9. (1) Pick up of N by 


welds: This work has been going on for 3 years and is about r. Results 
which will soon be reported deal with causes of pick up and effect the latter. 
(2) Added metals for oxy-acetylene welding: Study made to esta! specifica- 
tion. (3) Corrosion tests: a very up to date alternate immersion tes‘ing machine 
has been installed at the Office Central de |’Acetylene. FR (7b) 


Welding of a Cast-lron Valve Housing (Létreparatur an einem gusseisernen Ven 
tilgehduse). Der Autogen Schweisser, Vol. 7, Sept. 1934, page 126. Welding 
Repair of a Cast-aluminum Crank Case (Reparaturschweissung an einem Kurbelge- 
hause aus Aluminiumguss). Der Autogen Schweisser, Vol. 7, Sept. 1934, pages 
128-129. Discussion of two repair jobs where the success depends on the appli- 
cation of the correct welding technique and the selection of welding rods. Kz (7b) 


Welding and Surface Hardening of Elevator Buckets (Schweissen und Verstahlen 
von Elevatorenbechern). Der Autogen Schweisser, Vol. 7, Sept. 1934, pages 
125-126. Manufacture of elevator buckets by means of welding. To increase the 
life of the buckets a lip of wear resisting steel is welded along the edges. Good 
results have been obtained with high Mn steel. When C steel is used, hardening, 
which may be carried out by means of the acetylene flame, is essential. In case of 


worn out lips built-up welding to prevent further wear is possible without aa 
Z ‘ 


Fusion Welding of Copper (La Soudure autogéne du Cuivre). Cuivre et Laiton, 
Vol. 7. Nov. 30, 1934, pages 519-527. Electric Welding of Copper (La_Soudure 
électrique du Cuivre). Cuivre et Laiton, Vol. 7, Dec. 30, 1934, pages 579-582. 
The various welding methods with oxy-acetylene flame and electric arc, electric 
resistance and by the arcatom process, their characteristic qualities, type of Cu 
to be used, fluxes, preparation of work, procedures and treatment after welding 
are discussed in full. 37 references. Ha (7b) 


Symposium on the Welding of tron and Steel. Engineer, Vol. 158, Dec. 14, 
1934, page 601; Engineering, Vol. 138, Dec. 14, 1934, page 656. ner 
of the subjects to be discussed at the symposium to be held in conjunction 7 
the annual meeting of the Iron & Steel Institute, May 1935. LFM (7b) 
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8. FINISHING 


H. S. RAWDON, 


Die-Cast Parts. HersertT Cuase. Syn- 
notice & Applied Finishes, Vol. 5, Nov. 1934, pages 203-205. Zn die-casting 
vem containing Sn, Pb or Cd in excess of 0.005-0.007% are subject to inter- 
ne sartosion which may be accelerated by the high temperatures and presence 
= # » eycountered in baking oleo-resinous finishes. On the other hand Al die- 
" Se aes, eucueatell withstand any temperature of baking organic finishes and 
ogee been coated with vitreous enamel. Cleaners used in die-castings must 
a ehasonahl) washed out or driven out of any surface porosity by raising the 
above the boiling point of such cleansers; otherwise blistering of the 
may occur. Zn-base die castings must be coated immediately after 
re surface oxidation occurs. An oxide film on Al die castings is not 


Finishes for Zinc and Aluminium. 


temperature 
final finis! 


leaning bett 


trimental rhe newer synthetic forms of enamel do not peel off on Zn and a 
geu ble . < ; . P i 

t ufficient. Air-dried synthetic enamels on die-castings are definitely 
singe Cue . ary" : 

forior ed types. Spraying, dipping and brushing are used for applying 


scratch-brushing 
recommended for 
Recipes 


Oninions are still divided as to whether sand-blasting, 
ves the best Cellulose iacquers are not 
castings. The same solvent cleaners may be used on each. 

are givet) exceedingly durable and beautiful coatings are produced on Al by 

anodic oxidation followed by application of aniline dye and by pigment coatings. 

,nodie oxidation coatings are now widely used on Al pistons to reduce wear and 

. maintai continuous film of lubrication oil. Electroplating of Al die-castings 

is now done uecessfully, Ni being recommended as the base metal. Solution con- 

taining the following in oz./gal. HeO is recommended: 19 NiSO, . 7H,0, 10Mg- 
sO, . THe INH,Cl, 2HsgBOs. Temperature: 90°-95° F; current 15 amps./ft.*; 
Cr can be plated over Ni from ordinary commercial baths, as can 


pH: 5S -t : _o - ane 
also Cu (: hath), brass, Ag and certain oxidized finishes. EF (8) 


oatings. . 
r polishil adherence. 
0 


A] and Zt 


+ 8a. Pickling 


Acid-C! Non-Ferrous Metal Components Prior to Applying Organic Finishes. 
Synthet ipplied Finishes, Vol. 5, Aug. 1934, pages 118-121. The acid 
treatment ed aim at (a) final finish by merely removing tarnish or scale, 
(b) fina finish of maximum luster (c) general cleaning prior to metal 
finishing, coloring or opaque organike finish for which luster is unimpor- 
tant. Ti is materials are grouped as (1) coppers, brasses, bronzes (2) Al 
bronze, ind cupronickels, (4) Al and its alloys, (5) Zn-base alloys, (6) 
W and \ orough degreasing is stressed, hot trichlorethylene vapor being 
strongly 1! ded. (1) For slightly tarnished objects 2 baths are preferred 
with a co intervening and a final cold and hot washing: 

First Dip Second Dip 
H.SO,, sf 84 1 part 3 parts 
HNOQs, § 1.42 3 parts 1s part 
HA, 1.5 parts 
For hea weak acid cleansers, ammonia or cathodic treatment must be 
adopted 0% (vol.) HoSO, at 70° C. for 1 min. succeeds in most cases. 
A quick d a mixture of 3 pts. HeSO,, 1 HNO, and 1.5 H,0 brightens the 
surface of ronzes. (3) 20% HoSO, is effective if it can be used hot. For 
cold pickle NOs is an essential constituent for reasonable rate; for instance 1 
HNOs : 1 S04 5 HO. Pure Ni responds to these treatments or electrolytic 
cleaning ii | 1 mixture of glacial acetic acid and perchloric acid. Volts: 


20-50; an 
10% H,SO r 


Monel metal can be pickled in 
Na-chromate or ferric nitrate being 


rticle to be cleaned; cathode, Ni. 
50% HCl, in either case 2% 


present to vent Cu staining. (4) Caustic soda solution (40%, hot) followed 
by HNO, dip is advised. HeSO, solutions yield a silvery brilliance. HF is used 
for Si and Si-Cu bearing alloys. (5) Strong alkalies or cyanides are to be 
avoided (die castings). Electro-cleaning in solution of 6 oz. tri-sodium phos- 


phate/galion HO has proved to be very useful. Perfect adherence of subsequent 


coatings ji sured by a dip in cold 2% HCl. (6) HF containing 5% HNO, 
attacks W udily. A dip of a few seconds in molten Na nitrite followed by 
quenching in H,O is suitable for W and Mo. EF (8a) 

Pickling of Mild Steel Sheets. Harotp Epwarps. Heat Treating & 


Forging, Vol. 20, Aug. 1934, pages 393-399. Blast Furnace & Steel Plant, 


Vol. 22, Sept. 1934, pages 505-508; Oct. 1934, pages 577-578, 590. Similar to 
Industrial Chemist & Chemical Manufacturer, Vol. 9, Mar. 1933, pages 
79-82. Contains several additional tables, curves, and photomicrographs. See 
“The Action of Sulfuric Acid and Hydrochloric Acid on Mild Steel,” Metals & 
Alloys, Vol. 5, Feb. 1934, page MA 39. MS (8a) 





8b. Cleaning, including Sand Blasting 


Cleaning Prior to Finishing Done by Machines in the U.S.A.. 
Applied Finishes. Vol. 5, Nov. 1934, pages 196-198. Describes and illustrates 
modern American machinery designed for proper cleaning of metallic surfaces 
Prior to application of the finish, such as electroplating or an organic coating. 
The Principal uses of these machines are for cleaning screw machine products, bolts 
and nuts, cartridge eases and clips, cylinder blocks, crankcases, Al jar caps and 


Vi : nit : 
arious elements for radio sets. EF (8b) 


Synthetic & 
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to 


or 
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London, Vol. 
castings and forgings if proper abrasives and sufficient air pressure are used. Com- 
monly 
is heavier, 
and screened to 
flow readily 
than 1/3 the diameter of the nozzle. The size of 
work to be done and volume of compressed air available. 
depends upon the kind of 
encountered and may be 


and dirt. 
but care 
metal. 


surface of the 


EDITOR 


Cleaning Castings by Sandblasting. W. E. 


45, July 13, 1934, page 35. This 


WarNER. Metal Industry, 
method is effective in cleaning 
used abrasives are Steel shot is 
better. 
efficiency, 
whose 


sand grit and steel shot. 
causes less nozzle wear and concentrates 
remove oversize particles. For 


through the nozzle and 


superior as it 
must be dried 
abrasive must 
diameters are more 
nozzle depends on character of 
The air pressure required 
blasted. Statice electricity 
grounding all metal parts. 


Sand 
greatest 


contain no grains 


material to be 
avoided by 


is occasionally 
HBG (8b) 


Recent Cleaning Agents in Metal Industry (Die neueren Reinigungsmittel in der 


Metallindustrie).§ EpmuNp Wa ter. Mitteilungen des Forschungsinstituts 
und Probieramts fiir Edelmetalle, Vol. 8, Jan./Feb. 1935, pages 112-117. 
Cleaning materials and processes occurring during cleaning are reviewed. <A. mix 
ture of water and soap acts by emulsifying, dispersing or absorbing the grease 


Alkalies are the best 
must be 
Electrolytic 


which is to be 
strong and eventually 
effective but has the 


cleaners for metal 
taken that they are not too 


electroplated, 
attack the 


degreasing is very disadvantage that 


H developed in the bath might be absorbed by the metal or alloy; especially if 
the metal contains P or O segregations. Attempts have been made to prevent 
the adherence of H bubbles to the metal and to remove them quickly from the 


bath, but no definite, satisfactory been found. 


Ha (8b) 


solution has as yet 


Modern Developments in Metal Cleaning. H. 
Record, Vol. 96, Oct. 19, 1934, 
390-391. 


LEWIS VU echanical W orld & 
pages 361-363; Oct 26, 1934, 


Engineering 


pages Covers removal of grease and scale from metal surfaces. Grease 
can be removed by 2 main processes, either by aqueous detergents or organic sol- 
vents. Recent researches 01 this subject are discussed Scale removed. by 
immersion in acid, usually H,SO, and HCl. The application of a 10% HPO, 
solution at 80° C. gives Fe a bluish-gray color, due to a film of ferro-ferric 


phosphate, which is an excellent foundation for 
preventive. Research on pickling has 
such as aniline and quinoline 
In conclusion 


and also a good rust 
development of inhibitors 
Mechanism of the action of inhibitors is considered 


paint, 
resulted in the 

electro-cleaners, alkaline fer degreasing, and acid for seale removal 
are discussed. Kz 


’ 


(Sb) 





RODINE 
Saves Acid, Metal 


and Time 


Rodine not only makes any pickling 
operation more efficient, but it also 
prevents acid fumes, acid brittleness, 
and the danger of over pickling or 


“burning” of the metal. 


If you do not already have the facts 
on Rodine 


Send for Bulletin No. 15 


American Chemical Paint Co. 
AMBLER, PA. 
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8c. 





Polishing G Grinding 


Preparation of Grinding and Polishing Wheels (Das Herrichten von Schleif- und 
Polierscheiben). O. Scnort. Oberfladchentechnik, Vol. 12, Jan. 22, 1935, 
page 16. Hints for making such wheels and materials to be used are given. 

Ha (8c) 


Failures in Polishing with Felt Wheels (Misserfolge beim Schleifen mit Filz- 
scheiben). H. HorstMANN. Metallwaren Industrie & Galvano Technik, 
Vol. 32, Mar. 29, 1934, page 142. (Critical discussion on felt quality, hardness 
of felt wheel, quality of glue, preparation and maintenance of felt polishing 
wheels. EF (8c) 


Grinding Eliminates Finishing Difficulties on Frame. Abrasive Industry, Vol. 
16, Jan. 1935, page 12 Inserts of hard Mo steel in a frame caused ‘‘chattering’’ 
of the cutting tools. Finish cut by grinding with medium grit SiC wheel over- 
came this difficulty WB (8c) 


8d. Electroplating 


The Electrodeposition of Tin from Sodium Stannate Solutions with the Use of 
Insoluble Anodes. A. W. Horuersatt, S. G. Crarke & D. J. Mac- 
NAUGHTAN. Electrometallurgy, Supplement to Metal Industry, London Vol. 
44, May 4, 1934, pages 471-473; May 18, 1934, pages 517-520. Abstract of 
& paper read before the Electrodepositors Technical Society at the James Watt 
Memorial Institute, Birmingham, Eng., Feb. 22, 1934. The British Non-Ferrous 
Metals Research Association sponsored the work described at the Research Depart- 
ment, Woolwich Arsenal, by a grant from the International Tin Research and 
Development Council. ‘The difficulties of obtaining smooth, adherent and non- 
porous coatings are described. An alkaline sodium stannate solution was used 
with insoluble anodes. Methods of replenishing the Sn content of the bath, 
effects of variations in depositing conditions on the characteristics of the deposit, 
cathode efficiency and the anodic behavior of Sn were investigated. Composition 
of the solution used and procedure followed are described. The influence of the 
presence of varying percentages of sodium stannate on the appearance of the 
deposit is reported. Concentration of bivalent Sn in excess of 0.2 g./l. promoted 
the formation of small spongy growths, whereas a similar concentration in excess 
of 0.5 g./l. tended to make the deposit voluminous and spongy. This is 
attributed to the tendency of sodium stannate to decompose in solution with the 
precipitation of metallic Sn. The anodic behavior of Sn in an alkaline solution 
appeared to be dependent on the hydroxyl-ion concentration, temperature of the 
solution and on the current density. In NaOH solution the presence of neither 
NasCO, nor sodium stannate had any marked influence on anode efficiency but 
sodium acetate tended to improve the anode efficiency and to make the behavior 
of the anode more constant and reproducible. Ni and Fe were used as insoluble 
anodes; Ni was practically unattacked and Fe only slightly. The use of insoluble 
anodes promotes the decrease in Sn concentration and increase in NaOH and 
Na.CO4 concentration of the bath which tend to reduce the cathode efficiency. A 
full discussion is given of regeneration which can take place in 2 stages:—(1) 
anodic solution of Sn; (2) oxidation of the sodium stannate formed during stage 
(1). Although the work has been done on a small seale, the results indicate 
hat for practical purposes a deposit of at least 0.00075” is required for a non- 

rous deposit. HBG (8d) 


Are Edge Anodes of Advantage in Electrolytic Baths? (Sind Kantenanoden in 
galvanischen Badern von Vorteil?). Evcen Werner. Oberflachentechnik, 
Vol. 12, Jan. 8, 1934, pages 1-4. The observation that in electrolytic Ni baths 
with anodes in plate form the edges were most actively dissolved (because the 
current density is highest there) led to the conclusion that anodes with many 
edges would be particularly useful and economical in modern rapid-plating processes. 
However, investigation showed that not the edges but the increased current density 
at such places produced the good results and that the same result is obtained by 
taking precautions so that the bath does not become depleted in Ni sulphate when 
the Ni anode cannot dissolve quickly enough. An edged anode wears and disinte- 
grates much more rapidly than a plate anode, and as the amount of anode present 
is the determining factor for satisfactory Ni deposition the plate anode is the 
more economical. On aecount of the many small and large holes and crevices 
which form in the edged-anode the current lines are not so uniformly dispersed 
as is the case with the plate anode, and the inereased current dispersion at the 
edges does not entirely compensate for this. The rate of solution of the anode is 
of paramount importance; if it does not dissolve at the same rate as that at which 
Ni is deposited, Ni salt must be added to the bath to prevent it from becoming 
too acid. In baths operating with high current density, the tendency toward 
formation of black Ni superoxyhydrate is increased. This in itself is not serious 
as it can easily be removed by a cold water jet; under this film is the white, 
hard layer of pure Ni. However, the presence of superoxide, as shown by formation 
of grooves or channels in the denosit indicates that the anode has become passive 
and its: disintegration follows. This can be prevented by adding about 4 g. NiCl. 
or nickelous chloride to 1 1. of bath. The composition of the bath should be 
adapted to the current density which is to be used; temperature, also, is an 
important factor. These conditions and their effects are discussed at great length. 

Ha (8d) 


Purification of Electroplating Solutions by Means of a Small Centrifuge (Die 
Reinigung glavanischer Badfliissigkeiten mittels kleiner Zentrifugen). Mectaliwaren 
Industrie & Galvano Technik, Vol. 32, June 30, 1934, pages 285-286. In 
lieu of slowly working gravity separation or filters, centrifuging is recommended. 
The advantage of continuous automatic operation and small apparatus is claimed 
for centrifuges running at 15,000-45,000 rpm. EF (8d) 
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8e. Metallic Coatings other than 


Electroplating 





Lead Coating as Protection From Corrosion and the Status of Lead Coat 
Technique (Die Verbleiung als Korrosionsschutz und der Stand der Verbleiun mr 
nik). H. M. Forsrner. Oberflichentechnik, Vol. 11, Aug. ¥. 1934" pn 
173-176; Sept. 4, 1934, pages 187-190; Sept. 25, 1934, page 201: Oet 9. oy 
pages 215-217; Oct. 23, 1934, pages 225-227; Nov. 6, 1934. pages 0235.98" 
Properties of Pb and its resistance to corrosion are discussed exhaustively ‘ 
the formation of a protective film by the chemical reactions going on in air, — 
action of water containing 0 and CO. on Pb is represented by the reactions: i 

2Pb + 0 — 2Pb0 

2Pb0 + 2H.0 —> 2Pb(0H). 

2Pb(OH). CO. —> 2PbCO, + H.0 

2PbCOs + 2C02 + 2H.0 — > soluble 2Pb(HCOs) >. 
Uses of Pb in chemical industries are reviewed; pure Pb is resistant to H.S0, y 
to 200° C., at 230° lead sulphate is formed. Addition of 0.2% Cy pt Fo 
Ph up to 315° ©. Internal inter-erystalline corrosion of Pb may result from 
Alternating stresses of long duration, continuous vibration, and simultaneous chemical 
corrosion. Tests of purity of Pb are described, and the regulations jn different 
countries regarding purity of Pb for technical applications reviewed 
production and consumption are given. Methods for Pb coating used preferably at 
present are: 1. Hot lead coating, 2. ‘“‘Homogeneous” coating, 3. Electroplating 
In hot Pb coating the objects are immersed in a bath of Ph with about 10% 
Sn or Pb with %°% Hg, 1% Zn and 1% Sn, or with additions of Sb or Sh-Sn, 
Homogeneous Pb coating consists in melting Pb by oxy-hydrogen burner with 
excess of H on the surface which is sometimes first tinned. Electroplating can 
be done only in an acidic aqueous solution of Pb, or by fusion electrolysis: for 
the first, solutions containing fluosilicie Pb, fluoboric Pb with colloids. or perchloric 
Pb are used. Fusion electrolysis is applied for continuous Pb coating of wires 
Spraying of Pb is widely applied. Details are given on these various processes 
together with literature references pertaining to them, and the basis for selection 
of a particular method discussed. Of prime importance is the rec 


, . ; : juired thickness 
of the coating. The tensile strength of Pb decreases with increas temperature 
as follows: 


Statisties ‘on 


90° 135 kg./em?. 
82° 80 kg./em?. 
150° 50 kg./em?. 


cS. 
‘. 
= 
195° C. 40 kg./em?. 
265° C. 20 kz./em?. 
The tliickness of sprayed-on Pb should be: 


for atmospheric rust protection 0 
for seawater protection 0.3-0.4 
for diluted H,SO, not less thar 
It is recommended that spraying be done only on galvanized or tinn ices. The 
influence of surface condition on the adherence of the Pb coating ussed and 
methods for treating the surface to improve the adherence are desc: Numerous 
patents and names of firms using certain procedures are cited. Ila (8e) 
Protective Metallic Coatings by the Wire-Spraying Process. W BALLARD. 
Tron & Coal Trades Review, Vol. 129, Dee. 14, 1934, page Principles 
of wire-spraying (metal spraying) are outlined and the initial pr mn of the 
surface and the metal-spraying pistol deseribed. Metallic parti wiuced by 
the action of the heat and friction of the spraying blast on the w y consid- 
erably in size but do not exceed 1/100 mm.; although spheri n formed 
their shape is altered by the resistance of the atmosphere. 1 ed during 
their short travel is about 700 miles/hr. It is claimed that littl oxidation 


takes place during spraying. Sprayed metals can be polished, gro ind turned 
by ordinary means. When sprayed metal is annealed suffciently ring about 
recrystallization a slight contraction in volume occurs and the str ire becomes 
similar to that of ordinary fully annealed metal. Electrical conductiy of sprayed 
metal is ahout 80% of that of the metallic wire. Good adhesion btained by 
suitable initial roughening of the surface to be sprayed, and amounts usually 
to 5-7 tons/in?. The protective value of such coatings is good, especially if the 
metais used form a strong protective oxide film in air not easily broken, and if 
broken, reforms easily, as with Al and Cu. Atmospheric and electrolytic corrosion 
of coatings of Zn, Al, Sn, Ni, Cu, Ag and Au are discussed, and a few practical 
applications described. Ha (8e) 


Manufacture of Lead-Covered Fittings (Ueber die Hersteliung von verbleiten 
Armaturen). Ericu Becker. Werkstoffe & Korrosion, Vol. 10, Jan. 25, 
1935, pages 1-2. Protective coatings for fittings (valves, bolts, etc of cast Fe, 
red brass, ete.) are alloys of Pb with Sb; the relative hardness values with differ- 
ent additions are: 


Pb% Sb% Hardness 
100 ia 4.2 
97.5 2.5 8.4 
95 5 15 
91 9 15.5 
87 13 16.5 
70 30 20.3 
40 60 24.6 
10 a0 33.2 
100 33 


Hardness and resistance to chemical attack can be further increased by addition 
of 1-30% Cu. As all these alloys tended to segregate, the cooling after casting 
should be as rapid as possible and the pouring temperature as close as possible 
to the melting point. Directions for preparing the Pb-Sb alloys and casting 
them around the parts to be coated are given in detail. Ha (8e) 


Silver Lining in the Process Industries. Industrial Chemist, Vol. 10, Nov. 
1934, pages 427-429. Johnson, Matthey and Co., Ltd., obtain 99.97% = 
by an electrolytic process which they use for lining process equipment. a 
are not disclosed. RAW (8e 
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Sprays Metals to Repair’ Cavitation Damage. Jron Age, Vol. 133, June 28, 
1934, pages 15, 76. Procedure of the Metallizing Co. of America to determine 
> practicability of repairing cavitated water turbine runners by means of metalliz- 
» P Experiments consisted in applying 7 different metals to the worm spots. 
a aeaiats showed that for repairing cavitation in cast Fe buckets, stainless 
yt high C steel, Cu or bronze should be used. Practicability of the process as 
pare was regarded as definitely demonstrated. VSP (8e) 


piffusion of Aluminum into Copper (Sur la Cémentation du Cuivre par 
Aluminum) . Jean Cournor & GEORGES MEKER. Comptes Rendus, Vol. 
990, Jan. 7, 1935, pages 125-126. Petails are given showing depth of pene- 
seston of Al into Cu at 600°, 700°, 800° and 900° F. and the corresponding 
structural constituents of the Al-Cu equilibrium diagram. At 900° C., all phases 
of the Cu end of the diagram up to 50% by weight have appeared. Both electro- 
lytie and commercial Cu were used. FHC (Se) 


lron-Tin Alloy in Tin Plate. W. E. Hoare. TJron Age, Vol. 134, July 5, 
1934, page 30. Abstract of paper read before the British Iron & Steel Institute, 
May, 1934. See “Tin-Iron Alloy in Tinplate with Notes on some Imperfections,” 
Metals & Alloys, Vol. 5, Oct. 1934, page MA 486. VSP (8e) 


Problem of Metallic Coating of Tubes (Zur Frage der Metallisierung von 
Rohren). W. G. REENE. Metallwaren Industrie & Galvano Technik, 
Vol. 23, Jan. 15, 1934, pages 33-34. Coating by metal-spraying according to 
Herkenrath-Schoop, by calorizing and by galvanizing is considered. Points out that 
difficulties in welding galvanized tubes have been overcome. EF (Se) 


- 8f. Non-Metallic Coatings 


Lanolin Rust Preventers. C. JakemMan. Engineering Research Special 


Report No Department of Scientific and Industrial Research, London, 
96 pages, nd Edition, 1934, Os 6d. Tests supervised by the National 
Physical L tory, extending over 5 years, to find the best means of pro- 
tecting aga rust the bright steel parts of stored machinery are described. 
The most tory and economical method found was to coat the metal parts 
with partia fined lanolin (wool grease product and a waste product of the 
wool-combi istry). Pure lanolin is too expensive. The method recommended 
is to diss lanolin in white spirit or solvent naphtha, 7.8 lb. of lanolin 
to one gi f white spirit or 8.3 lb. per gallon of solvent naphtha. This 
quantity, 4 to the metal by a soft brush, will cover about 1200 ft.2 of 
surface. iency of these mixtures, and the suitability of the solvents from 
the point f initial cost and safety in use, were demonstrated by laboratory 
experiments by tests on sea-going vessels passing through the tropics. 
Results of tory work have been confirmed by treated metals stored over a 
period of . Under ordinary storage conditions the recommended coatings 
give suffici tection against rusting over a period of 5 years, even when the 
coated piec frequently handled. During storage in a severe corrosive atmos- 
phere, suc! an ammonium nitrate shed, satisfactory protection is given for 
3 years, th able loss being less than 3% if the pieces are not handled during 
storage. VVK 8f) 

Chemical Electrochemical Surface Treatment of Aluminum (Chemische und 
elektrochemis Oberflachenbehandlung von Aluminium). W. Wrepernotr. Die 
Chemische rik, Vol. 7, Oct. 17, 1934, pages 361-364. Mechanism of the 
solution of in acids and alkalies is discussed. Chemical processes for pro- 
tecting Al c t in dipping in alkaline salt solution to form a surface coating of 
insoluble do Al salts. Electrochemical processes consist in anodic treatment 
in various a: to form Al(OH)s, then AloOs. Properties of the coating can be 
varied by ¢ ng the conditions during treatment. After-treatments are some- 
times used to fill the pores. Anodic treatment is used to improve corrosion 
resistance, hardness and wear resistance, to form a base for coloring, and to pro- 
duce a surface layer having high electrical resistance. 24 references. CEM (8f) 


Surface Treatment of Aluminum and Its Alloys by Electrolytic Oxidation (Ytfér- 
adling av aluminium och dess legeringar genom elektrolytisk oxidation). Tace 
Sunpeerc. Teknisk Tidskrift, Vol. 65, Jan. 5, 1935, pages 1-4. Describes 
the Seo method (Siemens-Elektro Oxydation) developed by Siemens & Halske A.G. 
and the Eloxal procedure used by Vereinigte Aluminium-Werke A.G. By the Seo 
process, 4 types of surface deposits can be produced: Seo-X, made by d.c. cur- 
rent, an almost colorless or slightly yellow surface film; Seo-S, a black film, pro- 
duced with a.c.; Seo-G, developed principally for duralumin, a colorless deposit 
also produced with a.c.; and Seo-Foto. In the latter case the moist oxide film 
Is impregnated with photosensitive chemicals which makes it possible to use the 
anodized metal as a photographic plate. A photograph developed on such a plate 
may be heated to 600° C. without being destroyed. Another process described 
‘s an English process (Stuart-Bengough) in which the electrolysis is carried out 
with dic. in a bath of 3% chromic acid. Data on corrosion resistance and 
mechanical properties are given and many technical and commercial applications cited. 


BHS (8f) 


Fay y a Rust Resisting Pigment (Eisenhammerschlag als Rostschutz-pigment). 
95 a ee Zeitschrift Verein deutscher Ingenieure, Vol. 78, Aug. 
65-69 » pages 1001-1002; Der Bautenschutz, Vol. 5, June 1934, pages 
9-69. Recent investigations have shown that pigments containing C in oil paints 
og ary while Fe oxides give good rust protection. Iron oxide pigments 
we ten Crying and reduce swelling; adhesivity and density of protective paints 
in he og ste They ean be readily obtained by using iron seale as it is produced 
98-99% Poomen and hot-working processes of Fe; the scale contains between 
the gd e either in the form of metal or as FeoQ3; + Fes0s. By annealing 
nae a it can be removed. Density of finely ground iron scale is 4.2, it is 
Fe in HNOs, little attacked by other acids, and entirely resistant against 
lead of t can be easily colored by little addition of coloring agents, ¢€.g. white 
— irome yellow, red lead. etc. As large amounts of scale go to waste every 
_ = 4 sfeat economical advantage ‘s offered by their use in pigments. Comparative 
LEST Ss and severa! ] seri pea . i, cles Ha (Sf) 
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‘“‘Where can I find information 
on methods of testing 
zinc coatings?”’ 





““On page 16 of the Du Pont 
‘Operating Manual for 
Plating with DUOZINC.’ ”’ 





Tar “Operating Manual for Plating 
with DUOZINC*” contains sections on 
testing zinc coatings, the effect of mer- 
cury on the crystal structure of zinc, 
and the protective value of zinc-mer- 
cury deposits on steel. Also complete 
details on making up and operating the 
DUOZINC (zine-mercury) plating so- 


lution for full efficiency and economy. 


*REG. U.S. PAT. OFF. 


A convenient file-size (8'4 x 11) 20-page booklet for 
the plater, with these sections: 








e SOLUTION COMPOSITION 
e OPERATING CONDITIONS 





e FUNCTION OF BATH INGREDIENTS 





e CONTROL AND MAINTENANCE 
e EQUIPMENT NEEDED 

e DUOZING ANODES 

e METHODS OF ANALYSIS 





e METHODS OF TESTING COATINGS 
e@ CLEANING PRIOR TO PLATING 
e GENERAL TABLES 





SEND COUPON FOR YOUR COPY 
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; RIL Chemicals ite ac for Metal Treating 
| THE R. & H. CHEMICALS DEPT. 
| E. |. DU PONT DE NEMOURS & CO., INC. | 
: WILMINGTON, DELAWARE | 
| GENTLEMEN: Please send me a copy of your “Operating Manual | 
i for Plating with DUOZINC.” , 
| I am particularly interested in plating : 
i (Type of Article) | 
! l 
| Name —— 
! i 
| Position elias ls ES eS I 
I 1 
| Company _ i Ent Se a ae 7 l 
| | 
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Inactive Siate to the Formation of Anodic Film of Aluminum and its Application 
to the Prevention of Corrosion. Akira Miyata. Bulletins of the Imstitute 
of Physical & Chemical Research, Tokyo, Vol. 13, Nov. 1934, pages 1299- 
1327. In Japanese. Abstracts Institute of Physical & Chemical Research, 
Tokyo, Vol. 13, Nov. 1934, pages 76-77. In English. The use of an insulating 
varnish to protect local areas of Al and its alloys against the formation of “the 
protective anodic film during the oxalie acid treatment is unreliable. However, 
an inactive state of Al has been discovered which is characterized by an appre- 
ciable chemical resistance which, sometimes, surpasses that of the oxide coating 
formed by the immersion process or the usual electrolytic treatment. ‘The simplest 
way of producing this inactive state of Al and its alloys is to change the surface 
metal into erystalline AloOg.2H.0 by dipping into dilute alkali followed by heating 
in steam. More favorable results are. obtained if this process is used to supplement 
the anodie oxide film formed by electrolytic treatment in an oxalic acid bath. 
Results are given for the corrosion resistance of the protective film against acids, 
alkalis and salts. WH (Sf) 


Coloring of Aluminum (Farben von Aluminium). K. Votctenratu & G. LaAHR. 
Aluminium, Vol. 17, Oct. 1934, pages 91-92. Recipes for coloring Al with 
organic substances such as morin and alizarine which form a chemical compound 
with Al, are given. Obtainable tints are golden yellow, brown, red, bronze and 
intermediate colors. Other methods mentioned depend on the use of solutions of 
potassium permanganate. Ha (Sf) 


Ford's Experience with Alkyd Resin Enamel. J. L. McCrtoup. Jron Age, 
Vol. 134, Aug. 2, 1934, pages 24-25, 78. Discusses use of alkyd resin enamel 
by the Ford Motor Co. as a protective coating for steel spoke wheels and other 
parts, such as interior garnish moldings, radiator grilles and hub caps. It is 
also used as a body finish. Considers its development and advantages in service. 


VSP (8f) 


Cement Plaster as Rust Protection (Dichter Zementverputz als Rostschutz). 
WALTER Osst. Zement, Vol. 26, Oct. 25, 1934, pages 643-644. states 
that cement is a particularly suitable rust protection for steel also that ‘Fe 
embedded in cement in a rusty state becomes derusted through the action of 
concrete and assumes a bright metallic surface.’”’ American practice of provid- 
ing oil tanks and boilers with a cement lining and a final sprayed-on (before 
binding) Al coat is referred to. A recent Swedish development utilizes a mixture 
of 55 parts of cement and 40 parts of thickened rubber latex as anti-rust coat- 
ing and a recent Yugoslavian patent refers to paint coatings in which finely ground 
cement is incorporated. WH (8f) 


How Attractive Finish Helps Metal Products Sales. 20.—The Preparation for 
Paint. Jron Age, Vol. 33, June 28, 1934, pages 21-26. Preparation of 
metal surface for paint or enamel is vital in life and service of coating; the 
quality of the paint itself may be of less importance in final result. There are 
two important qualities in preparing for paint: 1) Etching or roughing to provide 
a foothold for the paint; and 2) Surface insulating, to prevent electrochemical 
development of alkali. Importance of rust proofing by galvanizing sherardizing, 
parkerizing, metal spraying and bonderizing is considered and their advantages and 
disadvantages are listed. Cleaning of non-ferrous metals is also considered. 

VSP (Sf) 


How Attractive Finish Helps Metal Products Sales. 24—Painting. R. L. 
Hattett & HERBERT R. Simonps. Jron Age, Vol. 134, Aug. 9, 1934, 
pages 18-23. Important factors involved in painting metal products are dis- 
cussed. Paints may be classified as to structures on which they are to be used, 
as to whether designed to dry with gloss or fiat finish, or as to whether intended 
for exterior or interior exposure. Proper paints for steel bridges, automobiles, tanks, 
ete. are considered. VSP (Sf) 


Technical Possibilities for Application of the Eloxal Process (Technische 
Anwendungsmiglichkeiten des Eloxal-Verfahrens). H. Scumitrr & L. Lvux. 
Aluminium, Vol. 17, Dee. 1934, pages 191-195. Hardness and adhesion of the 
oxide film produced anodically in the eloxal process are extremely good; the 
former can be varied and it is claimed, may even surpass the hardness of Cr 
plating. Chemical resistance is excellent after the oxide film which originally jis 
somewhat porous has been made denser by heat treatment. Eloxal films are 
good electrical insulators and have thermal and radiation properties which make 
them suitable for heating apparatus. Numerous applications are described. Ha (8f) 


Application of the Oxidizing Process in the United States (Anwendung und 
Verbreitung des Oxydationsverfahrens in den Vereinigten Staaten). Aluminium, 
Vol. 17, Oct. 1934, pages 93-94. Reviews the electric oxidizing processes of Al 
and its industrial applications. Ha (8f) 


On the Regulation of Bath Solution (Oxalic Acid Aqueous Solution) for Electro- 
lytic Oxidation of Aluminum. Axrra Miyata & Moroyuktr Kaket. Abstracts 
from Rikwagaku-Kenkyu-Jo Iho, Vol. 13, No. 11, Nov. 1934, pages 75-76. 
In Japanese. The authors studied the restoration of deteriorated oxalic acid 
baths used for the anodie oxidation of aluminum and have attempted a generaliza- 
tion concerning the restoration of such solutions. Oxalic acid was added in 
gradually increasing amounts to an old solution and the time-voltage curve deter- 
mined in each case at 25° C. and 10 mA/em.?, until the original conditions 
were restored. On the basis of such data empirical equations were drawn up for 
calculating the amount of oxalic acid needed for restoration. Authors state that 
in previeus report (reference not given) it was shown that the deterioration of a 
used solation can be represented by the difference (x — y) of the concentration of 
CaO,” (x) and H’ (y) determined by titration of the solution. Representing the 
difference (x y) as “‘p’’ and the concentration of H’ in a replenished solution 
by “‘w,’’ the authors have formulated the following empirical equation for a 2 per 
cent solution:— 


w= 2.0 — 0.361 p + 0.546 p? — 0.08707 p?® 
Corresponding equations for 3% and 4° solutions are:— 
w= 3.0 — 0.823 p + 0.784 p? — 0.1187 p?* 
w = 4.0 — 0.556 p + 0.718 p? — 0.1146 p* 


In using the equation, ‘“‘p,” i.e., (x—y) is determined by titration of the used 
solution and the equation is solved for ‘‘w.’’ Then, w — y — the amount of oxalic 
acid to be added. All quantities (x, y and w) are expressed in g. oxalic 
acid/100 em. HSR (Sf) 
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Manufacturing of Vessels, Outside Enameled Inside Nickel Plated (Hersteiy 
aussen emaillierter, innen vernickelter Gefasse). G. Hurn. Technische Blatie 
der deutschen Bergwerkszeitung, Vol. 24, Oct. 7, 1934, page 635 maa 
describes a new patented method. of avoiding oxidation of Ni parts upon — 
quently enameling the outside. ON (81) 


Regulation of Bath Solution (Oxalic Acid Aqueous Solution) for Electrolyti 
Oxidation of Aluminum. Akira Miyata & MotoyuK TAKAI. Bulletin lal 
tute of Physical & Chemical Research, Tokyo, Vol. 13, Novy. 1934 tes 
1285-1298. In Japanese. Abstracts Institute of Physical & Chemica 
‘Research, Tokyo, Vol. 13, Nov. 1934, pages 75-76. In English. As a follow 
up of previous work (See ‘‘Researches on the Anodie Film of Aluminum,” Metals 
& Alloys, Vol. 4, Aug. 1933, page MA 271 and ‘Researches on the Anse 
Behavior of Al,” Metals & Alloys, Vol. 4, Sept. 1933, page MA 303) oxalie 
acid was added gradually to an old deteriorated bath and voltage-time curves fos 
the anodic oxidation of Al were plotted in every case at 25° C. and 19 milli- 


amps./em.* WH (8f) 


Synthetic Resins and their Uses in Finishing Materials. Hernres 
Electrical Manufacturing, Vol. 13, July 1934, pages 23-25. 


CHASE. 


. General group. 
ing of commercial resins and lacquers is given and an explanation of their work 


ing ¢ *teristies ‘rties f ‘lectric fac , 7 
ng characteristics and properti for electrical manufacture. WB (8f) 


Aluminum Adaptable to Hard Finish. Machine Design, Vol. 6, Dec. 1934 
page 21. Note on electrolytic treatment of Al pistons (Chrysler process) ~ 
immersing the work (anode) for 17 minutes in sulphuric acid at 70° ¢ An Al- 
oxide film of 0.00025 in. thickness forms. WH (8f) 


The Part Played by Pigments in the Failures of Coats of Paint (Der Anteij der 
Pigmente an den Anstrichschaden)., HANS WAGNER. Angewandte Chemie 
Vol. 47, Sept. 22, 1934, pages 665-668. The fact is emphasized that the re- 
sistance of a paint to weather is not determined solely by the pigment, as js 
the usual belief, but that, as recent experiments have proved, deterioration of 4 
coat of paint may be due to the vehicle. The pigment may even increase the 
weather-resistance of the paint. A crystallized pigment of average dispersity has 
been found superior to amorphous, highly dispersed pigments for Weatherproof paints, 

Ha (8f) 


Accelerated Testing of the Resistance of Rust Protective Paints to Sulphurous 
Acid (Uber die abgekiirzte Priifung von Rostschutzfarben auf Widerstandsfahigkeit 


gegen schweflige Saure). Fritz-JUrcen Peters. Farben Zeit Vol. 39, 
June 30, 1934, pages 675-677. After pointing out the great vari corrosion 
tests in SOo, the author deseribes experiments at the Chemisch-T\ e Reich- 
sanstalt on 9 paint coatings (or combinations) performed under | jar in 
atmospheres containing 2.5%, 1.0% and 0.25% SOs by v Due to 
absorption on walls and painted steel panels, the gas was renewed lay. The 
degree of rusting was determined according to the German standard VM 3210. 
2.5% SO. spoiled all samples within a few days. <A concentra 0.25% 
furnished the best means of distinguishing between various paints |. Tests 
with 0.1% and 0.025% SO. failed to give conclusive results greatest 
resistance against corrosion was obtained after drying the paint coat at least 
11 days. ‘This is attributed to certain properties of the lins vehicle. 
Fresh paint coatings deteriorated rapidly. A thin red lead coat u ie or in 
combination with an outer white lead coat was distinctly superi a heavy 
(commercial) red lead coat. Coatings of paints containing Fe « were not 
inferior to red or white lead coats. Over 300 test results are given itt form. 


EF (8f) 

Coloring of Aluminum and Aluminum Alloys (Farbung von A nium und 
Aluminiumlegierungen). H. Krause. Mitteilungen des Fors nstituts 
und Probieramts fiir Edelmetalle, Vol. 8, Dee. 1934, pages 9 Investi- 


gation of many coloring methods proved that only few have industrial 
value. The best are: for general purposes, permanganate with Cu ) nitrate; 
for yellow, sodium bichromate, hydrogen peroxide; iron chloride; f ight gray, 
selution of 10-20 diammonium phosphate and about 5% mans » nitrate. 
Although fairly satisfactory, they do not equal the anodic oxi process 
by which any color can be obtained in a satisfactory way. Ha (8f) 


Bituminous Paints for Under-water Use. W. P. Dicpy. Mecha al World 
& Engineering Record, Vol. 97, Jan. 18, 1935, pages 60, 67. tract of a 
paper presented to the South African Institution of Engineers. f rtain eases 
a life of 25 years of internal coatings applied to iron and steel without renewal 
is a necessary requirement. Features of such coatings, particularly as regards to 
“cold flow’’ are discussed. Kz (8f) 


The Adjustment of Enamels to Sheet Steel. A. Dierzer & K. MEuRgES. 
American Ceramic Society Journal, Vol. 18, Feb. 1935, pages 37-38. he 
study was made of expansion coefficients of enamels for sheet steel, which I- 
cluded ‘‘cover’’ enamels, upper and lower ground coats and the sheet steel. Effect 
of iron oxide on coefficient of enamel was determined. Expansion coefficients 
were calculated for the 3 stages of firing. In stage A, the coefficient is nearly 
that of the steel, in the finished coat, it varies progressively from that of the 
sheet steel to that of the cover enamel, the lowest coefficient being that for the 
cover. Authors show how this information can be used to explain and correct 
enamel defects. Previous measurements of the coefficient of expansion of sheet 
steel ground coats are considered to be in error. WB (8f) 


Rust-Inhibiting Paint Coatings and Underwater Coatings (Rostschutzanstrich und 
Unterwasseranstrich). A. V. Brom. Farben Zeitung, Vol. 39, Nov. 24, 1934 
page 1192. Summarizes extensive tests in (1) air, (2) water ( (a) stationary 
and (b) flowing) and (3) intermittent immersion; in progress in Switzerland 
since 1931. Bituminous coatings and synthetic resin varnish were most successful 
with (2a) and (3). For ordinary weathering, a good quality oil paint on te 
of basie Pb paints with bituminous emulsion primers yielded good service. Cor- 
rosion tests in the Rhine and in the Tessin river did not agree on account a 
the formation of a natural protective layer of CaCO, in the former. Bituminous 
coatings in air sometimes cracked but the red lead primer inhibited any rusting. 
Oil paints should not be used under conditions like (2a), (2b) and (3). 
tituminous emulsions can be applied to moist Fe surfaces without any danger 
of subsequent underrusting. Fibrous asbestos and cement additions improve 
the impact resistance of bituminous coatings. EF (8f) 
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9. TESTING 


Inspection & Defects, including X-Ray 


Inspection 


c. S. BARRETT, SECTION EDITOR 





2 

Detection of Weld Defects by X-Rays and Their Influence on the Mechanical 
Properties (Nachweis von Schweissfehlern im Rontgenbild und deren Einfluss auf 
die mechanischen Eigenschaften). W. ToFraurte. Archi fiir das Eisenhiitten- 
wesen, V 8, Jan. 1935, pages 303-306. X-ray radiograms were taken of — 
low C electric arc welded steel plates in which gross weld defects were purposely 
, orpora Porosity in the weld greatly lowered the elongation, impact resis 

nd test values, whereas the tensile strength was lowered only halt 

muct the elongation. The tensile strength is thus not a reliable indication 
of the quality of a weld. One could guess from radiograms as to the impact 3 
resistance oniv when very low values were obtained. Defective adhesion at the 
hottom or side of the vee had a greater effect in lowering the mechanical proper- 

(because of the sharp notch effect) than general porosity. SE (9a) 

Relations between Radiographs and the Mechanical Properties of Welds (Beziehung- 
en zwischen Réntgenbild und Festigkeitseigenschaften, ermittelt an Schweissver- 
bindungen) K. WALLMANN. Archiv fiir das Eisenhitittenwesen, Vol. 8, 

1934 ives 243-247. Two-dimensional defects in welds ‘Such as harmful 
cracks ma t be detected in radiographs, while less harmful 3-dimensional defects 
as ‘les, may be given undue weight because of the appearance of 4 
radiograp! Radiographie evidence should be supplemented by mechanical tests 
Radiogray y give very useful information in the testing of welds, but their 
interpreta ist be based on extensive data. SE (9a) 

Format Shatter Cracks in Steel During Heat Treatment (Entstehung von | 
Rissen i | bei der Warmebehandiung). E. Scnei. Archiv fiir das 
Eisenh sen, Vol. 8, Jan. 1935, pages 309-314. From the position of 
shatter n heat treated steel specimens it was concluded that as a rule 

fo the last reversal in internal stresses—which occurs almost at 

; this holds also for flakes. The shatter-cracks arise out of 5 
microsco _ which may remain invisible. In the case of flakes, many 
micro-c! y to larger ones. Repeated hardening is useful for studying 
micro-cr shatter-eracks occur not immediately after cooling but some time 
immediately after quenching diminishes the number of micro- 
eracks sulting damage. SE (9a) 
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ASSOCIATION =: 


Once again the red and 
yellow glare of molten 

metal reflects against the 

night Pittsburgh sky. Ex- P 

perienced travellers recog- 

nize this sky coloring as 


ROOM RATIES 
$3.50 SINGLE 
$5.00 DOUBLE 
AND HIGHER 


they associate Pittsburgh 
and this fine hotel as the 


\~ best address and largest 
hotel in Pennsylvania. 
HOTEL WILLIAM PENN 
PITTSBURGH - 


GERALD P. O'NEILL, General Manager 


typically Pittsburgh, just as —— 


X-Ray Examination of Gas-Welded, Copper Locomotive Fire Boxes (Réntgenun- 
tersuchungen an  gasgeschweissten, kupfernen Lokomotiv-Feuerbiichsen). Ww. 
GRIMM. <Axtogene Metallbearbeitung, Vol. 27, Dec. 15, 1934, pages 385- 
388. The use of X-ray pictures in determining the most common defects in 
welds of fire boxes of Cu is discussed and the evaluation of defects explained by 
photograms. As Cu is more difficuit to weld than Fe or steel the X-ray examina 


tion should be applied every time until experience has been acquired; then random 
tests are sufficient. Ha (9a) 


Radiographic Examination of Rivets. V. E. Puttin. Engineer, Vol. 158, 
Nov. 2, 1934, pages 429-430. Tests have been developed using either X-rays or 
radium to examine riveted structures to detect loose rivets. It is somewhat difficult 
by this method to interpret the radiographs due to the shadows that are cast on 
account of the complicated shape of the different rivets. When the rivet is 
the radiographs show a light circle which is usually irregular in outline 
gups existing in the rivet cavity are irregular Actual 


loose 
as any 
radiographs are reproduced 
some of which are of countersunk rivets where the artificial 
to illustrate characteristic shadows, while others are those obtained in actual 
practice. Radium is used when it is impractical to use X-rays due to the inac- 
cessibility of the rivets to be radiographed. LFM (9a) 


clearances are uniform 


Non-Destructive Materials Testing. Hersert R. ISENBERGER. Aviation, 
Vol. 33, Dee. 1934, pages 389-390. Discusses and illustrates the following non- 
destructive tests with special reference to aircraft construction problems: (1) 
magnetic analysis by comparison with a standard sample, (2) magnetic analysis 
by the use of metallic powder, (3) radiographic examination by X-rays and (3) 
same by v‘y-rays. Typical magnetic analysis curves from Ni-steel aircraft bolts 
of normal and low hardness are shown. The chief difficulty lies in the proper 
interpretation of the wave form of the curves. Limitations are that inspection 
must be done before installation, that the material must be ferro-magnetie and 
that no indication of the mechanical soundness of the interior is furnished. The 
powder method is successfully applied to testing connecting rod, crank shafts, 
cylinder blocks and heads, tube welds, propeller blades, hubs and straps. It is 
admitted that only occasionally defects lying as much as 1/8” below the surface 
may be found. A novel X-ray outfit weighing 200 lbs. and penetrating 1” of 
steel in 1 min. is described. Sensitized paper in lieu of films is 1/2 cheaper 
and exhibits the thinner sections of the casting as well as the thick ones. 1 
radiology lends itself particularly to field inspection. Pictures of 


a number of 
parts or joints can be made simultaneously. EF (9a) 


of 


Simple Method to Distinguish the Common Light Metal Casting Alloys (Ein- 
fache Methode zur Unterscheidung der gebrauchlichen Leichtmetal!-Gusslegierungen). 
M. BossHarp. Aluminium, Vol. 17, Jan. 1935, pages 13-15. Cast alloys are 
divided into 5 groups according to their bases: Al-Cu, Al-Zn, Al-Si, Al-Mg, Mg. 
4 different solutions are applied to distinguish these groups: (1) 20 g. solid 
NaOH in 100 cc. Ho; (2) 1 part concentrated HCl in 7 parts He: (3) 1 
part concentrated HCl in 1 part He®; (4) 5 g. cadmium sulphate + 10 g. 
NaCl + 20 ec. concentrated HC] in 100 ce. HeO. The characteristic reactions 
on the different groups are described and tahulated and shown in photographs. 


Ha (9a) 


New Method of Surface Inspection (Eine neue Methode der Oberflachenpriifung). 
F, Bennicson. Die Metallbérse, Vol. 24, June 23, 1934, pages 793-794 
An optical method is described, designed for inspection of welded and riveted 
joints, polished and electrolytically coated surfaces, sheet and tube surfaces by 
comparison with a standard specimen. Four typical photographs which show 
simultaneously in the visual field of a microscope the standard and test metallic 
surfaces are presented. The magnification ranges between 30 and 70. EF (9a) 


The British Steel Castings Industry. Engineering, Vol. 138, Nov. 23, 1934, 
pages 566. Comments on reaction to reports such as that of the Steel Castings 
Research Committee of the Iron and Steel Industrial Research Council which 
stress the defects liable to occur in the manufacture of steel castings. Such 
reports give the public the impression that intricate sound castings are not made 
in Great Britain which is far from the actual case. LFM (9a) 


Aluminum Bronze. A Method of Quality Control. Machinery, London, Vol. 
45, Dec. 27, 1934, pages 455-459. For plant purposes the micro-structure of 
different Al-bronze alloys is examined and indicates tensile strength (rupture 
stress). The tensile strength increases with the degree of fragmentation or grain 
size, and estimates of + 1 ton/in.2 are possible by comparison with standard 
micrographs. ‘Where the material requires heat treatment this method of estima- 
tion does not apply after heat treating. A furnace test is made by casting a 
test ingot for elongation of the material, which cannot be evaluated by micro- 
scopic means. The use of “‘cast on” test pieces for elongation and micro examina- 
tion is advised. WB (9a) 


Container “Methods Used in Handling C. & N. W. Stores. Railway Age, Vol. 
98, Jan. 5, 1935, pages 7-10. Scrap is sorted and loaded at the point of its 
origin. At the ear yard and in shop the scrap is handled for 36c¢ per ton. Tools 
are tested for flaws by use of magnetizing current of 50 amp. and iron filings 
brought in contact with tool after polarizing operation, adhere to region of 
flaw or crack. WB (9a) 


Non-destructive Testing of Metals by Radiation from Meso-thorium (Die zer- 
stérungsfreie Priifung von Metallen durch Mesothor-Strahlung). M. WipeMann. 
Zeitschrift fiir Metallkunde, Vol. 26, Sept. 1934, pages 204-206. A simple 
technique for the production of radiographs of metal objects using yy radiation 
from mesothorium is described. Exposures of up to 114 hrs. using 35 mg. of 
meso-thorium and a film distance of 50 em. were employed for examining bronze 
castings of up to 10 cm. in net thickness. The sensitivity in detecting flaws is 


similar to that encountered in other types of radiography. 5 references. FNR (9a) 
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HARDNESS TESTER 


and the “ROCKWELL” Superficial Hardness 


Tester for thin sheet metal and nitrided steel. 





Makes hardness testing precision testing. 


WILSON MECHANICAL INSTRUMENT CO., INC. 
733 East 143rd Street New York City 


Exclusive Representatives throughout Canada 
The Canadian Fairbanks-Morse Co., Limited 














9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 


Effect of Size and Shape of Test Specimen Upon the Observed Physical Proper- 
ties of Structural Steel. Ince Lyset & C. C. Keyser. Proceedings Amer- 
ican Society for Testing Materials, Vol. 34, Pt. II, pages 202-210; dis- 
cussion pages 211-210. This paper presents the results of an investigation of 
the effect of size and shape of test specimens upon the observed Johnson’s elastic 
limit, the tensile strength, the percentage of elongation in a 2” gage length, 
and the reduction of area of the fractured section. The specimens were machined 
from %4”, %", and 1” thick plates which were rolled from the same heat of 
structural grade steel. The size and shape of the test specimens varied from 
%"’ to 1” diameter bars and from 4%” by %4” to 1” by 4” rectangular séctions. 
The results showed that the size and shape of the test specimen had practically 
no effect upon the observed Johnson’s limit or the tensile strength of the material. 
The elongation in 2” increased with the size of the test specimen. The reduction 
of area of the fractured section decreased with increase in the width-thickness 
ratio of the rectangular sections, but remained nearly constant for circular bars 
of different diameters. The ratio between Johnson’s limit and tensile strength 
was nearly constant for the different sizes and shapes of test specimens, but 
showed a marked difference for different thickness of plate as rolled. The thick- 
ness of the plate as rolled had a marked effect upon the Johnson limit, but only 
slight effect upon the tensile strength. Only slight differences in results were 
obtained on specimens having the full thickness of the rolled plates and on 
specimens machined from the center portion of the plate. The results of this 
investigation substantiate those of previous studies which have shown that the 
observed strength properties are little, if any, affected by the size and shape of 
the test specimen, while both elongation in 2” and reduction of area are affected 
appreciably. VVK (9b) 


Comparison of Brinell and Scratch Hardness (Vergleich von Brinell- und Ritz- 
harte). E. Scuermn & W. Tonn. Archiv fiir das Eisenhiittenwesen, 
Vol. 8, Dec. 1934, pages 259-262. In homogeneous metals and alloys there is 
a definite’ relation between scratch and Brinell hardness. Through cold working, 
precipitation hardening, and the formation of a martensitic structure in low C 
alloys, only the Brinell hardness is raised, and not the scratch hardness. Ir 
quenched higher C steels, however, high scratch hardnesses are attained. There 
is no simple relation between the hardening of martensite and the expansion of its 
lattice by interstitial C SE (9b) 


Inspection and Testing of Laminated Bearing Springs for Railway Vehicles. 
H. RoemMeE.tt. Engineering Progress, Vol. 15, Nov. 1934, pages 232-234. 
Static and dynamic testing machines are described for inspecting and determinin 
the characteristics so that springs of equal properties be used in the same car. 
The apparatus is operated electrically and hydraulically. Ha (9b) 
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Stress Distribution in Construction Elements. Results of Previous Research 
Evaluated for Practical Use (Spannungsverteilung in Konstruktions-elementen, 
Auswertung der bisherigen Forschungsergebnisse fiir die praktische Anwendung), 
Ernst Lexsr. VDI Verlag, Berlin, 1934. Paper, 81% x11% inches, 64 pages. 
Price 7.50 RM. The Verein deutscher Ingenieure has published in this mono- 
graph by E. Lehr a collection of stress distribution data that should prove of 
real value to the practical man. Here for the first time the information derived py 
all the methods of stress analysis is assembled, compared and discussed from 
the standpoint of the engineer. The first half of the book is a critica) review 
of each of the methods of measuring stresses. Each is treated briefly with draw. 
ings and photographs of apparatus, explanations of principles, examples of data 
obtained and discussions of limits of error. In the second section of the book 
the results of various investigations are brought together, appraised, ang pre- 
sented in usable form by graphs. Throughout the book the explanations are 
simple and clear, with emphasis given to the rules of safe structural design that 
may be inferred from the correlated data. In the first section will be found 
descriptions of a dozen different kinds of strain gages, discussions of methods 
involving elastic models, brittle models, brittle lacquer, the photoelastic meth. 
ods, and methods based on analogies with elastic membranes, with electric curreys 
flow, and with fluid flow. The second section covers stress distributions 
series of elemental forms frequently encountered in construction 
elliptical holes in plates, angles, and eyebars, shafts and beams 
section, notched shafts and beams, shafts with collars, and shafts with key- 
ways) and distributions in a few examples of more complex parts (elliptiea) 
links, gear teeth, hooks, crank shafts, and boiler ends). There is an exceljepy 
bibliography of 204 references. One may find a detailed discussion of 
conditions in most of these forms and in several others in English in “4 
Treatise on Photoelasticity’” by Coker and Filon, from which Lehr took many of 
his graphs of the isoclinics, the principal stress lines, and the stress distributions: 


in a 
(circular and 
changing 


Stress 


the elaborate mathematical analysis of this reference book is omitted by Leb. 
who presents only the simpler formulas of ready usefulness to engineers, A 
feature not found in Coker and Filon’s book is the correlation and evaluation of 
data from several different methods in addition to the photo-elastic method, a 
strong point in Lehr’s book. C. S. Barrett (9b) —B— 

Effect of Thickness on the Accuracy of Rockwell Hardness Tests on Thin Sheets. 
R. L. Kenyon. Proceedings American Soctety for Testing iterials, 
Vol. 34, Pt. II, 1934, pages 229-238; discussion pages 239-24 wide 
use of the Rockwell hardness test on sheet and strip metals ma highly 
desirable to know the limitations within which the results are factorily 
accurate. This paper deals with thickness only, with two types urfaces, 
polished and etched. Low-carbon killed steel sheets free from segregat innealed 
and etched to the desired thickness and then polished were used. F etched 
specimens, 0.0005” was then etched from each surface. Hardiies made 
on polished specimens show, in general, a constant value with decrea ekness 
until a certain thickness is reached at which a bulge appears o under 
surface and a lower hardness reading is obtained. This gives a seric miting 
values for material of varying hardness. It is difficult to det e first 
appearance of a bulge on the etched specimens, but the thickness in this 
case can be taken at the point where the Rockwell reading deviat detinite 
amount, two Rockwell numbers, from the hardness of the material. and 
steel the ridge around the spherical impression changes to a dep at a 
certain thickness of the specimen. There are apparently three i 3 that 
affect the Rockwell! hardness reading on thin sheets; side flow » jower 
readings, anvil effect causing higher readings, and crushing effect unching 
through’’ causing lower readings. The intensity of these effects vari: thick- 
ness, and the reading obtained is the net result of all three su ed on 
the normal hardness of the material. Decreasing the load (changing *kwell 
scale) makes it possible to obtain reliable readings on thinner piec« < (9b) 

Some Factors Affecting Strain Measurements in Tests of Met R, a 
TEMPLIN. Proceedings American Society for Testing Mate 1. 34, 
Pt. II, 1934, pages 182-194; discussion pages 195-201. Results large 
number of tests carried out for the purpose of affording a comp f de- 
formations on various elements of both tension and compression ns of 
various forms in both the elastic and plastic ranges. The testir dure 
was laid out for the purpose of determining the effects of eccentric blique 
loadings on the specimens; the effects of different types of test nachine 
jaws on the deformations obtained and the effects of different ty; f plugs 
in the case of the hollow round tension specimens. Results indicate that con- 


siderable variations in strain and hence stress are to be anticipated in both 
tension and compression specimens, even under conditions of testing involving 
the use of careful technique and good apparatus. They also indicated definitely 
the necessity for tiniform and axial loading of specimens, especially when 


determining the elastic moduius. Under such conditions of testing, it appears 
relatively unimportant whether strains are measured on one or more elements of 
the specimen. Under conditions of some non-uniform or non-axial loading more 
satisfactory modulus values are obtained if strains on opposite elements of a 
specimen are averaged. The test conditions for obtaining satisfactory yield strength 
values are much less exacting than those for obtaining satisfactory modulus 
values. Strain readings obtained on any one element parallel to the axis of a 


specimen, either in the tension or compression test, will give quite satisiactory 

yield strength values. The facts presented emphasize the necessity of consider- 

ing the purpose of the test results in selecting suitable methods of testing 
VVK (9b) 


Round Tensile Bars for Cast tron. A. C. Vivian. Foundry Trade 
Journal, Vol. 51, Aug. 16, 1934, pages 100-101, 112. The influence of alterations 
in the relative dimensions of turned bars for tensile tests on cast iron bs illus- 
trated with the aid of sheet-rubber models. The author comes to conclusion 
that for any grade of cast iron devoid of appreciable plasticity, the shape of a 
turned bar should have the relative dimensions which are given by him. He 
states that with any geometrically similar bar of the proportions shown t the 
paper, it should be possible to obtain the true tensile strength and tensile 
stress-strain relation (on a 1” gage length). For % in.2 cross section the diam. 
of the breaking section is 0.564”, its length 2’, fillets 2.4” radius, length 
1”, leading into a cylindrical section 0.5’ long, 1° diam. beyond whieh & 4 
grip 2” long, diam. The overall length is 9’. For cross sections of 

1 and 1/50 in.* all dimensions are increased or decreased proportionately. 
AIK (9b) 
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Concerning the Effect of Notches and Laws of Similitude in Material Testing. 


Proceedings American Society for Test- 


, Napar & C. W. MacGRecor. 
: “Materials, Vol. 34, Pt. II, 1934, pages 216-228. In a number of recent 


ing 








- - 7 
investigations On the various effects of stress concentration produced by notches, size EK WV e i e @ 4, TL re i] i ure @ S S 
offects and other discrepancies have been observed. Some of these cases are 1 
aa alyzed and an attempt is made to include in the comparison factors such 
priefly anat) ; : ee aie ‘ : in * 2 
we the speed of deformation, geometrical and mechanical similitude. The effect Brinell Testin Machine 
of the speed ef deformation for ductile metals and finally the strength of . 
: tehed bars of ductile metals is discussed and some tests with notched steel iy - 
W . . : : , - : ¥ 4 ao . Py 
and aluminum bars reported. These latter did not indicate a size effect such Carries Der. J. A. Brinell s Faesimile 
as has been suspected by other investigators. VVK (9b) 
. Die ‘ y e 
Signature For Your Protection 

Tension Testing of Metals—New Standard Methods. R. L. Temprin. Metal 
Progress, Vol. 27, Feb. 1935, pages 29-32. Describes the new standard tensile 
‘est methods of A.S.T.M. giving diagrams of specimens with tabulation of 2 t 4 
sarious dimensions permissible with different sizes. Defines a yield strength as 
that at which a 0.2% set is exhibited and points to the need for such definition 
for materials which do not exhibit the ‘‘kneed’’ stress-strain curve. Graphs 
show the effect of magnification in the extensometer upon the accuracy of deter- 
mination of any fixed value of set. Methods of calibration and specification of —— « 
saniene’ xtensometers are the next step in standardization of tensile tests. 

WLC (9b) 

Researches in Impact Testing. H. Hartam & R. V. SouTHWELL. Engi- ‘ d , 
neering, Vol. 138, Dec. 21, 1934, pages 689-690; Dec. 28, 1934, pages 703-704 3 The accuracy of calibration of the genuine 
From a paper read before Section G of the British Association for the Advance- : r 5 
ment of Science, Aberdeen, Sept. 1934. LFM (9b) Brinell machines, which are made solely 

A Recording Extensometer (Ein schreibender Dehnungsmesser). F. pe xa C. by the Alpha Co., is definitely guaranteed 
CHARD. ktrotechnische Zettschrift, Vol. 55, Dec. 27, 1934, pages 
1276-1277 \{n electric instrument is described which consists of a _ small . : : 
double « er two of the layers of which are connected to a small shaft which to within 1 part in 1000, at the standard 
follows iriations in length. The currents due to the change in capacity ° ° 
of the « rs are amplified and operate recorder or oscillograph. Ha (9b) 4 test load. These Alpha-Brinell machines 

The Meaning of the Transverse Test of Cast tron to the Designing Engineer. are constructed in such manner that this 
JAMES lacKenzie. Foundry Trade Journal, Vol. 51, Aug. 30, 1934, A : 
sg See Metals & Alloys, Vol. 5, Nov. 1934, page MA 530. high degree of accuracy can be fully main- 

AIK (9b) - 
tained in their extensive application in 
Wear 9 Machine. Engineer, Vol. 158, Dee. 7, 1934, pages 565-566. 
Ilustrat e deseribing the Skoda-Sawin machine which tests wear by means shops and laboratories. 
of a s tating dise of Widia. It tests the surface in less than 5 min. 
and ex] the resistance against wear in units of volume of the impression 5 
in thou ff a cubic millimeter. The surface tested is not . ae This is the reason why more than 4000 of 
5-Ton indicating Testing Machine. Engineering, Vol. 138, Nov. 2, these Alpha-Brinell machines are now in 
1934, 79. Illustrated article describing new machine introduced’ by ee 
Messrs. \ | T. Avery, Limited of Birmingham. Tensile, compression, trans- use. 
verse, sl d hardness tests can be carried out on the machine which is 
of the hy * type. LFM (9b) ° 
Whenever you desire to perform “Standard 
, a ais ; 6 

Photoe Study Facilitates Designing Large Casting. Jronm Age, Vol. 134, . 9 . 9 : 
Oct. 18 page 35. Brief account of the procedure by engineers of Baldwin- Brinell Tests, look for Dr. Brinell’s sig- 
Southwar Philadelphia, in designing yoke for use in connection with a ‘ 
large a bending roll. The shape of the part and manner of loading nature on the nameplate of the machine 
made a investigation difficult. Therefore scale model was made _ in 
steel pla itisfae in 'S bse . 

I factory results were obtained. VSP (9b) you are using. 
_ Torque-( 0 Fixture. Machinery, London, Vol. 44, Sept. 13, 1934, page 
703. A ne for determining and limiting torque on screws and studs in There isa model to meet your individual 
assembli order to prevent stripping. WB (9b) ° 
requirements. Standard types always 
| 9c. Fatigue Testing available promptly from New York stock. 
H. F. MOORE, SECTION EDITOR Special types of Alpha machines with dia- 
The abstracts appearing under this heading are prepared mond indenting tools for small or very 
In cooperation with the A.S.T.M. Research Committee . . 
on Fatigue of Metals. hard sections. 

The Degree of Fatigue and Recovery therefrom of Carbon Steels under Repeated 
emi Fowio Omi Rake ne kage eee ees ~~ A ERMAN A. HOLZ 
o28-343. In Japanese. Fatigue phenomenon under repeated impacts and the on ba 
meeerery by a heat treatment were studied on 0.2, 0.3, 0.4 and 0.7% Swedish e e 
‘a The degree of fatigue was calculated by the following formula Testing Engineer 

( WwW 
F . Where F denotoes the degree of fatigue, Wo and W the impact 

a Genuine Brinell Machi Standard Brinell 
— 9 enuine rine achines—JStandar rine 
figure of the specimens before and after they underwent repeated impacts. The ° a 
raaree of fatigue progresses as the number of blows increases at 3 different rates; Microscopes—Hultgren-Alpha Brinell Balls for 
, - ‘rst stage of impacts, it progresses slowly and in the second stage very ° . . 
rapidly, While in the last again slowly until a specimen breaks down. The dura- Use in Tests up to 700 Brinell—Brinell Balls 
= of all stages is long and distinet when the impact-stress is small. The first of Tunesten Carbide—S pecial Diamond Indent- 
—_ 's long when round specimens were used and small stress was applied, while & : ; 
“a third Stage is very long when rectangular specimens were used. The higher ing Tools—E quipment for Checking the Ac- 
the € content in steels, the greater the degree of fatigue in the earlier stage ‘4 - ‘ ‘ 
and the smaller in the later stage of impacts. Some recovery from fatigue by an curacy of Calibration of All Kinds of Testing 
yo mt takes place throughout the various stages of impacts, but the recovery 10 Machines. 

Which is measured by increase in Charpy value) which occurs in the stage be- 


tween the 


me second and third stages is most conspicuous. Some recovery can occur 
after visible cracks form but it is not so conspicuous. It was also found that 
the Progress of the degree of fatigue was closely related to the development of the 
fatigue cracks, which appear first at the end of the first stage of impact. KT (9c) 
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Lip ) They are not merely a convenience— 
tL | dh gMthey’re a necessity if rolling mill up- 
| pe  fkeep is to be kept down. 


/ They will not stop excessive pres- 
sure on the rolls; but they will tell the 
operator when he has reached the 
danger point of spalling the rolls, 
ruining the bearings, or breaking the 
roll necks. 


wv 


Their use will insure less roll turn- 
ing— prevent excessive wear and tear 
on bearings — and make shut-downs 
for overhauling less frequent, while 
permitting the mills to be operated 
safely under maximum pressure. 


) They pay for themselves many times 
during the life of the mill in which 
they are installed, and they add materi- 
ally to the life of the machine and 
the man who operates it, too — be- 
cause they relieve the strain on both. 


Send for Bulletin No. 98. 


® 
BALDWIN - SOUTHWARK CORP. 
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Some Aspects of the Fatigue Properties of Patented Steel Wire. E. T. Gry & 
R. Goovacre. Engineering, Vol. 138, Dec. 21, 1934, pages 692-694. From 
a paper read before the Iron & Steel Institute, Brussels, Sept. 10, 1934. See 
Metals & Alioys, Vol. 5, Dee. 1934, page MA 577. LEM (9e) 


Effects of the Greatest Possible Previous Stresses on the Tensile Stress of Raij 
Steel (Versuche zur Ermittlung der Wirkungen grésstmdglicher Vorspannungen bei 
der Zugbeanspruchung des Schienenstahls). E. Corer. M. Kir. Joszef Nador 
Miiszaki es Gazdasagtudomanyi Egyetem Banya-, Koho- es Erdimernbki 
Kar Sopron (Royal Hungarian Palatin-Joseph University of Technical 
and Economical Sciences, Faculty of Mining, Metallurgy and Forestry, 
Sopron), Vol. 6, Dee. 1934, pages 19-23. The experiments had the object of 
finding a reason for the endurance fractures in rails which sometimes occur in 
service after a number of years without apparent reason. Tests with new rails 
were made whereby one part of the specimens was subject to rapid tensile tests 
to obtain the normal value while others were stressed at first up to 
stresses and then released. It was conclusively shown that for previous stresses 
up to 50% of the tensile strength no permanent deformations occurred. 
manent deformations (expansions) take place between 50 and 90% of the tensile 
strength without however involving any danger for the safety (due to reduction of 
tenacity) of the rail. But if previous stresses reached or exceeded 90% the 


practice 


different 


Per- 


rail will be liable to sudden fracture. ‘Such previous stresses may ij: 
vecur in the rail due to the continuous expansion or shrinking because of tem erature 
changes but this danger is very remote, and endurance fractures ean by 


In faet 
rather traced to minute defects in the rail, as slag inclusions, segregations, ete. 
as has been pointed out by Oberhoffer and Graff. Ha (9¢) 


Corrosion Fatigue Study of Welded 18-8 Stainless Steel. Wutper E. Harvey, 
ArtHUR J. CIAsTKEWICZ & F. JEROME WHITNEY. American 
Society Journal, Vol. 14, Jan. 1935, pages 18-23. R. R. Moore 
beam fatigue machine used with city water as corroding medium. Welded 
meus of Rezistal KA-2, 18-8 tested, both gas and resistance welds. 
rosion fatigue for resistance weld material, very low limit for gas weld. Gas 
weld is anodic to parent metal, resistance weld is cathodic to parent metal. Heat 
treatment to dissolve carbides increases resistance to corrosion fatigue 


Welding 
rotating 

speci- 
High cor- 


WB (9e@) 


The Endurance Limit of Light Metal Castings (Die Wechselfestigkeit yon 
Leichtmetaliguss). W. Linicus & E. Scuever. Metallwirtscha 1 
Nov. 23, 1934, pages 829-836; Nov. 30, 1934, pages 849-855. 17 ffect of 
various factors on the endurance limit of Al and Mg alloys, especially 


) 


, was 
investigated, and the results obtained by other workers are given for varison. 
The endurance properties of sand cast light metals were affected at all 
by the casting skin, tool marks or notches. In chill castings the en limit 
was lowered 10 to 20% by surface irregularities. As other metal light 
alloys are affected less in the cast than in the rolled state. The e f cor- 
rosion by tap water and 3% NaCl + .1% Hoe solution for 10 days, nillion 
reversals, was comparatively slight on the endurance properties of Al with 
no or very little Cu, much smaller than on east iron and Mg alloys ves in 
the rate of solidification had no effect on the endurance properties itecti¢c 
Silumin, but had considerable effect on the endurance, as well as othe inical 
properties of other cast alloys, especially due to internal shrinkage « rapid 
cooling. Grain size in itself had little influence, but the rate of cation 
was found to determine the concentration of solid solution, and thi ts the 
endurance properties. While others have determined that the enduran perties 
of heat treatable Al alloys are increased up to 20% by heat treatme: s than 
the static mechanical properties, it was found that the endura: it of 
Silumin y could be raised 40%. The endurance limit and tensile th did 
not change in the same proportions. In ordinary Silumin the end limit 
could also be raised by quenching, without similar change in static. pr es, A 
tabulation is included of all published results of endurance tests « light 
metals. The alloys Y, RR 53, and Silumin gamma show the highe urance 
limit. In the chill cast state they approach heat treated rolled illoys. 
The difference between Silumin test bars and sections cut from larger gs was 
also investigated. The endurance limit of the castings was not mo! in 10 
to 20% below that of the test bars. In non-eutectic alloys the diference is 
probably greater. 32 references. M (9e) 


Alternating Stressing of Tubes Subjected to Internal Pressure (Werhselbean- 
spruchung von Rohren unter Innendruck). A. F. Marer. Stahl u Eisen, 
Vol. 54, Pec. 13, 1934, pages 1289-1291. Endurance tests in tensi of low 
carbon steel and cast-iron tubes subjected at the same time to interna! pressure, 
showed no rise in the endurance limit called for by the structure change—energy 
hypothesis. SE (9e) 


Notch Sensitivity on Repeated Stressing of Carbon and Alloy Steel (Kerbempfind- 
lichkeit bei Wechselbeanspruchung von legierten und unlegierten Stahien). R. 
MAILANDER. Stahl und Eisen, Vol. 55, Jan. 10, 1935, pages 39-41. 380 
repeated bend fatigue tests indicated that the notch sensitivity depends on 
the tensile strength, the notch sensitivity being defined as 
ow Owk 

- where ow is the endurance limit of a polished sample and owk is 

Ow 

the endurance limit of a sample with a sharp notch. The alloy steels were 
grouped as follows:—Mn and Si; Ni; Cr; Cr-Ni; and austenitic steels. When 
steels with the same endurance limit in as-polished samples were compared, 
the carbon steels showed a somewhat higher notch sensitivity than the alloy 
steels, this being attributable to the higher tensile strength of such C steels. The 
results showed considerable seatter so that in more than one instance a C steel 
showed lower notch sensitivity than an alloy steel. The most significant fact, 
however, was that for the same tensile strength the alloy steels generally showed 
higher endurance limits, both in polished and in notched samples, than the C 
steels. SE (9c) 


On the Repeated Torsion Tests of Steel. Tosto Nistnara & Yosrvasu 
Kawakura. Society of Mechanical Engineers Japan, Vol. 37, Sept. 1934, 
pages 593-598. In Japanese. Paper read before the Special Meeting of the Society 
of Mechanical Engineers at Kobe, Nov. 3, 1933. Description of testing machine 
used for endurance tests to determine the effect of keyways on the fatigue limit 
of round bars made from ordinary C steels. The rise in temperature of the test 
piece at the endurance limit did not vary according to the material used but 
depended only on the form of the specimen. Kz (9¢) 
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9d. Magnetic Testing 





L. REID, SECTION EDITOR 


Watt. Engineer, Vol. 
Journal of the Sheffield 
magnetic methods being 

Sheffield University. 
LFM (9d) 


The Quality of Steel and Magnetic Research. T. F. 
158, Dec. 7, 1934, pages 664-565. From Quality, 
Chamber of Commerce. Brief summary of some of the 
developed it the Electrical Engineering Department of 


Se. Spectrography 


Metallurgical Spectrum Analysis with Visual Atlas (Separate Portfolio). WerLTON 
ToseEPH CROOK. Stanford University Press, Stanford University, 1935. Cloth, 
34 x¥11% inches, 82 pages. 24 plates 11x14” in portfolio. Price $12.50. 
The 1 Professor of Metallurgy at Stanford University, limits himself to 
the api of the spectrograph as a tool useful in metallurgical analysis, 
especia steels. A rather complete treatment of a single apparatus and method 
of ust Many will not agree that the method chosen has the superiority 
in cost simplicity which is claimed for it. However, for the study of ferrous 
materia! powerful method is necessary and confusion is avoided by confining 
the discussion to one adequate method. The equipment consists of a 21 foot 
reflectio ting in a modified Rowland mounting. The light source is a Pfund 
are bet" Armeo iron or carbon electrodes, the sample being introduced into 
a cavi irillings. The necessity of providing a large vibration-free room and 
of desi and constructing the entire apparatus (with the exception of the 
grating requires both love and money to secure) will seriously restrict 
the 1 equipment in industry. Spectograms are taken in the first order 


of the ( Two settings are used, one giving the region from 2800 to 3400 


4. in Itra-violet and the other from 5000 to 5600 A. in the visible 
The is placed in an enlarger and projected at such a magnification 
that ines coincide with the iron lines of the proper plate of the visual 
atla Lines corresponding to any of 31 metallic elements can now 
he mmediately. If wave lengths are desired, they can be directly esti- 
mated r than 0.1 A. In addition to the visual atlas plates, tables of are 
spectru in order of wave length are given for numerous elements. The 
atlas es eover only are lines in the regions from 2800 to 3400 A. and 
fron 5600° A., whieh the author asserts will serve for the identification 
of t ts likely to be met in metallurgical work. <A _ brief treatment of 
quanti ectrum analysis is given wherein National Bureau of Standards 
analy are used as standards. The author takes the very sound position 
that, t, the spectrograph cannot supplant chemical analysis, but that it 
can | | adjunct to chemical methods. The book, and especially the tables 
and : be welcomed by those actively engaged in spectrographic analysis 
or col ¢ such work. H. W. Russell (9e)—B— 

The S graphic Analysis of Some Alloys of Aluminum. Ernest H. S. vAn 
SoMER Journal Institute Metals, Vol. 55, Advance Copy No. 681, Sept. 
1934, § es. Technique is described for analyzing Al alloys by means of 
their sy pectra in the ultra violet, using the method of internal standards. 
Tables ven for estimation of Cu, Zn, Fe, Si, Mn, Mg, Ni, Sn, and Cd, and 
for the ion of Pb, Sb, Cr, Ti, and Bi. For the detection of Sn, Pb, Bi, 
and Sb | method is at least 10 times more sensitive than the spark. JLG (9e) 

Quant ve Spectro-Analysis of Metals Present in Small Quantities in Light 
Metal Al Novel Method of Analysis; Determination of Magnesium in Aluminum 
and Du nin (Analyse spectrale quantitative des métaux en faible proportion 
dans les alliages légers: nouvelle méthode de dosage, détermination du magnésium 
dans |'aluminium et le duralumin). Henrt Tricut. Bulletins de la société 
chimiq France, Vol. 5, Apr. 1934, pages 495-505. Concerning quantitative 
determi: of Mg in Al, chemical methods were found to be superior down to 
Mg : Al 2:1000. Below this concentration spectroscopic analysis is more 
accuraté relative sensitiveness is constant and amounts to 10% except in 
the case exceedingly low amounts of Mg in Al. Then the accuracy of spectro- 


scopie analysis drops to 20%. With respect to analysis time, spectrographic 
methods stand out particularly if several alloys are tested simultaneously. Spec- 
troscopic analysis does not require any separation. The intensities were found 
to depend not only on the concentration of both metals to be compared but also 
impurities. This effect is less pronounced at very low concentratiotis. 
EF (9e) 


on of 


The Rapid Spectroscopic Determination of Alloying Elements in Special Steels 
(Zur spektroskopischen Schnellbestimmung von Legierungsbestandteilen in Sonder- 
stahien). O. ScHLIESSMANN. Archiv fiir das Eisenhiittenwesen, Vol. 8, 


on, 1934, pages 159-164. It is shown how Al, Co, W, Nb, Cr, V, Mo, Ti, Ni, 
Mn, Cu, and Li can be qualitatively and quantitatively determined in alloy 
te very rapidly in a 2 prism spectroscope by the are spectra. The spectral 
nes that can be 


used for these determinations are illustrated and given in tables. 
SE (9e) 


Spectrum-Analytical Investigations of Impurities in Materials (Gegenwartiger Stand 
der spektralanalytischen Untersuchung von Beimengungen in Werkstoffen). II. 


Moritz. Zeitschrift Verein deutscher Ingenieure, Vol. 78, Dec. 15, 1934, 
pages 1453-1456. The method of chemical emission spectrum analysis is dis- 
cusse os . ‘ : : . ‘ - 

issed with regard to application in routine examinations and equipment and 


4pparatus for it reviewed and described. 


Qualitative and quantitative determinations 
are now made, 


Hla (9e) 


A High 
(Ein Rontg 
SANDs1 RO 
The use of 


Vacuum X-Ray Spectrometer for Concave Crystals of the Johann Type 
enspektrometer fiir Hochvakuum mit Konkavkristall nach Johann). Arne 
M. Zeitschrift fiir Physik, Vol. 92, Dec. 7, 1934, pages 622-630. 
4 crystal with a concave surface eliminates the former difficulty of poor 


f 1 j py ‘ a 

“yn on the photographic plate which occurs when the crystal has a plane surface 
i p Vor : ‘ . ° ° . " . 

me the X rays strike against the plate at an angle. The intensity distribution of 
1 spectral lines is greatly improved. 


FHC (Se) 
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Magnetic 
der Ausscheidungshartung). 
wirtschaft, Vol. 
changes in 





10. METALLOGRAPHY 


J. S. MARSH, SECTION EDITOR 


Investigation of Precipitation 
HERMANN 
13, Dec. 7, 1934, 


magnetic susceptibility in 


Hardening (Magnetische Untersuchung 
Aver & WALTHER GERLACH. Metall- 
pages 871-873. A method for determining 
metals was developed which is accurate 


to 1%. The tests were made on an alloy of pure Al plus 5% Cu in the form 
of 3 mm. diam. rods, and the results were corrected for Fe content. The 
samples were heated at 525°C. for 1 hour, quenched in ice water, and imme- 
diately tested. They were then heated various lengths of time at 100° to 488°C., 
quenched and again tested, also after room temperature aging up to 500 hours 
The time vs. magnetic-volume-susceptibility curves show that in low temperature 
aging the susceptibility increases sharply during the first 20 hours, then increases 
more slowly. At room temperature the rise is not complete after 500 hours 
Both parts of the curves become steeper in aging at higher temperatures. F'rom 
200° on up the susceptibility becomes constant after 40 to 60 hours. The high- 
est susceptibility is obtained at 200°. At higher temperatures the susceptibility 
is lower and practically constant from the start of heating. Logarithmic curves 
clearly illustrate the 2 distinct parts From 200 on up the susceptibility 


change with 


eithe 
200 
rect 


cipite 


Atlas Metallographicus. H. 


triige 
lectix 


for Metals cy 


sight 
will 
hgure 


types of 


grain size 


varyi 


temperature is 
r heating or 


completely reversible, any 


cooling to the 


obtained by 
quenching Below 


point can be 
necessary temperature and 
, any degree of susceptibility can be obtained only by heating to the cor 
temperature and quenching. The results indicate that the process of pre- 
ition hardening consists of at least two parts. CEM (10) 


HANEMANN & A. Scuraper. Gebriider Born- 
Sections 6 and 7. 14 sections of this remarkable col- 
micrographs have already appeared, but in reviewing them 


Alloys, the present sections 6 and 7 were omitted by an over 


r, Berlin, 1933. 
yn of macro and 


. Metallographers who may perhaps regard the Atlas merely as an album 
be surprised at the wealth of new experimental material contained. Every 
» indeed will repay careful study. Thus section 6, after illustrating various 


dendritic and banded structures as affected by the conditions of solidi 


fication and by heat treatment, gives the results of a very pretty semes of 
experiments on low and medium carbon steel, showing the effect of 

ng the rate of heating and cooling through the critical range The faster 
gave a finer grain size on both heating and cooling. The ‘‘inheritance”’ 


rates 
effect of original grain size is also brought out. In 


hot 


obtained by simply 


shown that 
critical temperature produces a finer grain size than is 
heating to the finishing temperature of the hot working. The 


section 7 it is 


working above the 


section ends with a series of micrographs showing the structures obtained i 
different carbon steels under rates of cooling corresponding to annealing and to 
normalizing. S. Epstein (10)—B— 
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The Lineage Structure of Crystals. M. J. Buercer. Zeitschrift fir 
Kristallographie, Vol. 89, Sonderheft ‘‘Ideal- & Realkristall,’’ Oct. 1934, pages 
195-220. In English. In general, crystals are internally partitioned by discon- 
tinuities in such a way that the entire structure is continuous but branched, 
as is shown by Zn single erystals grown by the Bridgman method. Etching and 
other means exhibit essentially filled-in dendritic frameworks. This lineage structure 
is not peculiar to dendritic erystals. A complete gradational series can be traced 
from dendrites through ‘‘parallel intergrowth,’’ through crystals with multiple 
terminations, through erystals with so-called ‘‘mosaic imperfections,’’ to apparently 
perfect crystals. This lineage structure offers a basis for understanding the so- 
called ‘‘mosaie structure’’ as well as the sheet structure of Zn and Cd crystals 
(Straumanis). Additional observations are given on the lineaged nature of 
spectroscopically pure Zn erystals. Straumanis Zn-Cd sheet intergrowths are also 
manifestations of this feature. The lack of perfectly parallel orientation in lineages 
accounts for Darwin’s ‘“‘imperfect erystal’’ and the observed decrease in X-ray 
extinctions (Barret & Hewe, Leonhardt. Extinetion does not depend entirely 
on erystal species but partly on growth condittons. Interlineage discontinuities 
are the loci of voids which give rise to the deficient values of exoerimental densities 
Goetz’ alleged evidence for ‘‘block phase’ probably really has its origin in incom- 
pletely melted lineage cores. The hardening universally attending plastic deforma- 
tion must result at least partly from forcing the gliding planes of a lineage over 
the corresponding plane of its neighbors with which it does not register and with 
which it is not even parallel Interlineage solvents and high temperatures reduce 
the interlineage resistanace to gliding due to local rerystallization action. Variable 
interlineage resistance allows gliding to occur locally and gives rise to visible slip 
striae. EF (10) 


Diffusion of Elements in the Solid State—A New Aspect (La Diffusion des 
Eléments a l'état Solide, un Nouvel Aspect). BiInayeENDRA Natu SEN. 
Comptes Rendus, Vol. 199, Nov. 26, 1954, pages 1189-1190. When 2 ele- 


ments are in contact in the solid state, the element that penetrates the other 
is the one whose atoms are closest together. 


Metals Minimum interatomic Direction of Diffusion 
distance, em.x10-8 
Cu-Pt Cu 2.54 Cu penetrates Pt 
Pt 2.78 
Cu-Zn Cu 2.54 Cu penetrates Zn 
P {2.67 
Zn 12.92 
Fe-Ag Fe 2.54 Fe penetrates Ag 
Ag 2.876 
Au-Pb Au 2.88 Au penetrates Pb 
Pb 3.48 
Fe-C C 1.50 C penetrates Fe 
Fe 2.54 
(Ed. note:—More to the point would be relative atomic size.) FHC (10) 


Mobility of Gold in Solid Lead (iiber die Beweglichkeit von Gold in festem Blei). 
W. Seitu & H. Erzorp. Zeitschrift fiir Elektrochemie, Vol. 40, Dec. 
1934, pages 829-832. Solubility of Au in Pb and diffusion velocity of Au 
were measured from 113°-300°C. The passage of a large current through a rod 
of Au-Pb produced a concentration of Au at the positive end. Pressures of 
800-1000 atmospheres had no effect on diffusion of Au. WB (10) 


Investigations of Equilibria of Alloyed Bronzes. The Copper-rich Copper- 
manganese-tin Alloys (Untersuchungen ber Gleichgewichtsverhaltnisse weiterlegierter 
Bronzen. Die kupfer-reichen Kupfer-Mangan-Zinn Legierungen). J. Verd. Mit- 
teilungen der berg- & hiittenmannischen Abteilung der kéniglich-ungar- 
ischen Hochschule fiir Berg- & Forstwesen, Sopron, Vol. 5, 1934, pages 
128-155. In German. Englist summary. The (Cu-rich corner of the ternary 
Cu-Mn-Sn diagram was investigated microscopically and by thermal analysis up to 
15% Mn and to the quasi-binary section CusSn-Mn with the following results: 
Sn has a more pronourced affinity fer Cu than for Mn. Solidification and 
transformation temperatures of the binary Sn bronzes are lowered by additions 
of Mn. Less Sn is dissolved by the a-solid solution with rising Mn contents. 
The various phases and reactions of the binary system are present up to 4% 
Mao, which amount is dissolved by all of the bronze constituents. From 5% 
Mn up, the # phase and the transformation connected with this phase are 
absent. A new Mn-rich phase, designated as 2, appears at about 4% Mn. The + 
crystals precipitate from the y- solid solution and change radically the micro- 
scopic appearance of the a + 6 eutectoid. Concerning the horizontal at 580°C. 
in the a + £ homogeneity range of the binary Cu-Sn system, it is concluded 
that only the conception of Hoyt, Bauer & Vollenbruck holds. WH (10) 


Expansion in Tempering Hardened 1.150% Carbon Steel (Dilatationsmatningar 
vid anlépning av hardat stal med kolhalt 1.159%). Torker Berctunp. Jern- 
kontorets Annaler, Vol. 114, Oct. 1934, pages 495-514. Measurements were 
made on the change in length of mildly heated carbon steel, containing 1.15% 
C. 0.300% Mn and 0.20% Si, using the interference method of the U. S. 
Bureau of Standards. The length increases steadily to 770°, when a slight 
contraction is noted due to solution of about 0.80% C in the y phase, after 
which the length again shows a steady increase up to $00°. On cooling, the 
length decreases regularly (without showing a breax at 770°) to 200°C., when 
martensite begins to form, accompanied by dilation. At room temperature, the 
length is 31.2 mw per em. greater than on the original heating; subsequent 
heating shows irregular expansion. Hardened samples were tested at constant 
temperatures for time intervals of 5 to 1000 minutes; the following conclusions 
were obtained: (1) from room temperature to 100°, the contraction increases 
with time, (2) from 115 to 180° the contraction decreases, (3) from 200 to 
250°. it increases, and (4) from 300 to 450° it decreases until at 500° there 
is a slight expansion. No relation was found between Rockwell hardness and 
change in length. The ec ntraction curves indicate that the atom groupings change 
in two steps during annealing but the nature of these changes is not clear. 

1icDd (10) 


Apparatus and Method for Metallographic Work at Low Temperatures. ©. A. 
Knicut. Metals & Alloys, Vol. 5, Nov. 1934, pages 256-258. perry 
WLC (10) 
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A Two-crystal Moving-film Spectrometer for Comparative Intensity Measurements 
in X-Ray Crystal Analysis. J. Montietn Rosertson. London, Edinburgh 
& Dublin Philosophical Magazine & Journal of Science, Vol. 18, Noy. 1934, 
pages 729-745. An instrument for general use in X-ray crystal analysis ts 
described which is useful for recording accurately whole zones of reflections from 
each crystal (one of which may be a standard) so that accurate comparisons ean 
be made. The operation of the instrument is described and a table of film 
correction factors for interpretation of the films is given. Ha (10) 


Growing Magnesium Crystals (Wachsende Magnesiumkristalle). M. STRAUMANIS 
Zeitschrift fiir Kristallographie, Vol. 89, Nov. 1934, pages 487-493. Pursuing 
previous research work, (See Metals & Alloys, Vol. 3, May 1932, page MA 126: 
Vol. 5, Feb. 1934, page MA 45, L-7; Vol. 5, Dec. 1934, page MA 581. L-7). 
Mg crystals grown from the gaseous state were found (1) to be faced by 0001, 
1010 and 1011 and (2) to possess only part of these faces and otherwise . 
curved surface. Nevertheless the internal structure was shown to be of regular 
arrangement. Microscopic investigation proved that in the initial state, crystg) 
nuclei can grow, particularly with higher oversaturations without specific faces 
As the nucleus grows, the velocity of growth drops and the faces of the equilibrium 
state appeear after an intermediary state characterized by the adjacent 
The latter occur only on rapidly growing erystals and are filled-in as the 
conditions approach equilibrium. These instability phenomena observed 
could not be observed with growing crystals of Zn and Cd. 


surfaces, 
growing 
on Mg 
EF (10) 


Some Conclusions from Rules on the Concentration of Valency Electrons in 
Binary Intermetallic Alloys. H. Prrtirz. Journal of Chemical Physics 
Vol. 1, May 1934, pages 335-336. B, y, and € structures are not to be expected in 
binary intermetallic alloys if both components have the same number of valency 
electrons. A B, yy, or € structure is to be expected in binary intermetallic alloys 
if the one component has less and the other component more than 3:2, 2) : 13 
or 7:4 valency electrons respectively. Since the characteristic values of coneen- 


trations of valency electrons are between 2 consecutive integers, it follows that 
in alloys in which one of these structures referred to is present, both other 
structures should be expected too. This statement accounts for the frequent 


coexistence of 8B, yy, and e structures. Since the lower and upper limit for the 


values of concentration of valency electrons are 0 and 2, it follows that B, 4 
and ¢ structure is to be expected in binary alloys if the one component 3 Jess 
than 1 valeney electron and the other has more than 2 valency electrons EF (10) 


Anisotropy of the Speed of Growth of New Crystals During Recrystaltization 
(Anisotropie der Wachstumsgeschwindigkeit neuer Korner bei der Rekristallisation). 


M. Kornrevp. Physikalische Zeitschrift der Sowjetunion, Vol. 6, No. 1/2, 
1934, pages 170-174. WHard-drawn Al wire of 99.5% purity was annealed at 
100° C. for 2 hours and Laue diagrams were taken. These exhibited the typical 
recrystallization texture. Then the samples were deformed (3% elong ) and 
annealed between 400° and 440° C. and the newly formed crystal tudied 
Whereas the characteristic recrystallization structure was noticed at | tem- 
peratures, an anisotropic growth of the new erystals was established at Jower 
limit of the recrystallization-temperature range. The new needle-shap rystals 
could be detected in X-ray pictures alongside the parent  polyerys! This 
phenomenon of preferred growth in the direction of the fiber axis of wire 
may be due to the fact that (1) the separation energy (‘‘Abtrennungs: ") of 
the atoms from the erystallographie planes perpendicular to the wir is js 
smaller than in other planes and (2) the hindrances to the passage of toms 
of the erystals reducing in size to the growing ones are primarly arr long 
the wire axis. (10) 

Mechanism of the Eutectic Crystallization (Uber den Mechanismus outek- 
tischen Kristallisation). A. A. Botscuwar. Zeitschrift fiir a che 
und allaemeine Chemie, Vol. 220, Nov. 17, 1934, pages 334-336 some 
interest to the theoretical metallurgist because of the use of 2 organic ees 
(piperonal and azobenzole) that could be distinguished by color and t! rm a 
eutectic around 26° CC. Microscope study was made of ecrystallizatir f the 
mixture as a function of undercooling and erystallization velocity. \ (10) 

Polishing Cast tron Specimens. Evcenr W. Netson. Foundry, Vol. 82, 
Feb. 1934, pages 12-14, 54. From a paper presented before the 19°° short 


foundry course at Michigan State College. Pays special attention to the <ragging 
out of graphite flakes during polishing. Many so-called ‘graphite flakes’ in 


specimens polished on broadcloth are really cavities from which graphite has been 
removed. Describes a new method of polishing on napless velvet pad impregnated 
with rouge, which reduces polishing difficulties and gives a perfect polis! Photo- 
micrographs showing effect of poor polishing are included. vsrP (10) 


Iron, Cast Iron and Steel (Fer, Fontes, Acier). Try-Cuatons. Revue de 
Fonderie Moderne, Vol. 28, Nov. 10, 1934, pages 314-315. A new definition 
is derived from modern metallographic knowledge which permits distinction of 
these 3 often confused terms. Eutectiferous products are called cast iror Steel 
is a non-eutectiferous carburized product which shows eutectoid transformation; 
this group is subdivided into hypoeutectoid and hyperentectoid steels. Iron does 
not undergo eutectoid transformation. The demarcation between the ° states 1s 
shown in the constitutional diagram. Ha (10) 


Solubility of Copper in tron, and Lattice Changes during Aging. Jonn T. 
Norton. Metals Technology, American Institute Mining & Metallurgical 
Enaineers, Technical Publication No. 586, Dee. 1934, 9 pages. Alloys 
containing as much as 3.4% Cu were prepared by melting very pure Fe and Cu in a 
vacuum. The solid solubility of Cu in Fe was determined by the conventional 
X-ray method. It was found to be 1.4% at the eutectoid temperature and 
0.35% at 650° C. and below. This agrees with precipitation-hardening data but 
not with the results of other determinations. Heating curves showed the eutectoid 
temperature to be between 855 and 860° C. According to X-ray studies of 
precipitation-hardened material, maximum hardness resulted when 4 fourth or a 
fifth of the available Cu had precipitated. Complete precipitation is accompanied 
by a decrease in hardness. It is suggested that precipitation hardening is due to 
® factors: (1) the pre-precipitation rearrangement of the solid solution, which is the 
principal cause, and (2) the actual precipitation. The relative magnitude of these 
2 factors is not dependent on the aging temperature. 6 references. LG (10) 
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11. PROPERTIES OF 


lla. Non-Ferrous 
A. J. PHILLIPS, SECTION EDITOR 


Working in Precious Metals. E. A. Smirn. N. A. G. Press, Ltd., London, 
1934. Cloth, 6 x 9 inches, 400 pages. Price $2.50. 

This book is the best combination of information from tradition and art with 
the science of physical metallurgy as applied to the precious metals that has 
come to the reviewer’s attention. The style is clear and attractive. In certain 
sections there is unnecessary detail for the trained metallurgist, but the author 
also had in mind the practical worker (craftsman) who may need just those 
details in order to understand and use this new publication. Chaps. I, the Scope 
f Metallurgy; II, Craftsmanship and Science; ITI, Modern Views of Metals and 
Alloys; and IV, Methods of Investigation, are introductory and are covered in 
16 pages. 

Chaps. V, Crystalline Structure of Metals; VI, Constitution and Structure of 
Alloys; and VII, Cooling Curves and Equilibrium Diagrams, pages 17-45, present 
a brief elementary treatise of the terms and principles of physical metallurgy. 
Starting with Chap. VIII, attention is directed to the precious metals, but the 
non-precious alloying metals are also considered. Chap. VIII, Materials, Fluxes, 
and M Appliances, begins to show the author’s ability to present a com- 
hinatior the eraftsman’s and metallurgist’s knowledge. The modern character of 
this chapter is indicated by discussion of the use of high-frequency induction 
furnaces melting precious metals and alloys, pages 46-77. Chap. IX, Melting 


and Ca g, pages 78-100, discusses both gold and silver alloys as cast into 
ingots and special shapes. Certain alloys should cool slowly in the molds, while 
others tively high in Cu/Au ratio. should be quenched for good rolling 
propert 

Chap. X, Mechanical Treatment, pages 101-175, is one of the most valuable 
and information which should be of interest in other fields than precious 
metals cial attention is given to possible damage to the metal by rolling, 
draw mering, and swaging. Chap. XI, Annealing, pages 176-201. features 
recent pments in annealing, such as controlled atmosphere and salt baths. 
(nnea! time and temperatures and the effects on the physical properties and 
microst es are discussed. Chap. XII, Chemical Treatment, pages 202 to 217, 
is det to cleaning of metal surfaces and producing certain desired colors on 
finishe lucts. 

Chay I, Gold and Its Industrial Alloys, pages 218-278, will be of special 
intere hose who are seeking information about the compositions or formulas 
whict eing used for various purposes and the properties of these alloys. 
Gold alloys are grouped according to gold content or fineness, pure gold, 
3 2 16, 14, 12, 10, and 9 carat alloys. The white golds are given 
some on (13 pages). 

Chay V, Silver and Its Industrial Alloys, pages 279-293, seems rather 
brief, ¢ igh it discusses silver and silver-copper, silver-zine and silver-cadmium 
alloys, g silver, and recent work on the production of tarnish-resisting silver 
alloys 

Cha ’, pages 294-307, relates to the platinum-group metals and their 
alloys treatment is interesting and valuable but quite incomplete. 

Chay [, Solders and Soldering, pages 308-341, contains valuable information 
on gol ite gold, silver, and platinum solders, and on soldering techniques. 
Chaps ., XVIII, XIX, pages 342-370, are brief and relate to Polishing 
and =| ng, Precious Metal Enameling, and Collection and Treatment of 
Waste, ectively. Chap. XX, pages 371-391, gives a brief discussion of 
preciou tal substitutes. 

One he disappointed that the author has given practically no attention to 
preciou tals in dentistry, a field in which there has been considerable research 
in thi untry during the past two decades and in which the use of palladium, 
accordi to annual reports, is frequently greater than in any other industry. It 
is also ippointing that several important American publications are not included 


in the references. 
The physical metallurgist will find this book interesting reading and will have 
a chance to become acquainted with some of the vocabulary of the craftsman. 
Oscar BE. Harder (11a) —B— 


Properties and Uses of Lithium (Propriétés et Usages de Lithium). J. Srags. 
Revue Universelle des Mines, Vol. 10, Dec. 1, 1934, pages 635-637. Li, 
the lightest solid substance known, (sp. gr. 0.53) and with a melting point of 
180° C. has an exceptional affinity for the metalloids; forms a nitride NLis 
when cold and LiH in hot state, absorbs C, P, S, and gas inclusions from melts. 
Li bearing ores are deseribed: lepidolite is used in glass making for reducing 
the viscosity of the melt. Li metal is cast in bars and stored in tightly soldered 
metal containers to exclude air and humidity; it is 98-99% pure and costs about 
120-150 gold marks/kg. A few tenths % addition of Li to Al alloys increases 
their hardness, and up to 6% to Al alloys with Zn, Pb, Cu, Mg, increases 
tensile strength and hardness, accelerates aging and facilitates working. The 
German ‘‘Bahnmetal’” composed of 98.56% Pb, 0.73% Ca, 0.58% Na and 
0.04% Li is used for bearing bushings in railroad motors. Alloys of 75-35% 
Be and 25-65% Li are extremely light, 1.0-1.5 sp. gr., and are at present still 
in state of investigation. Li compounds are also used in photography and medicine. 

Ha (11a) 


Committee on Aluminum Conductivity Standards, Communications of the Deutsche 
Gesellschaft fiir Metalikunde (Ausschuss fiir Aluminiumleitungsnormen, Mitteilun- 
gen der Deutschen Gesellschaft fiir Metalikunde). WrestHALer. Zeitschrift fiir 
Metallkunde, Vol. 26, Aug. 1934, page 191. By reducing the Si content of 
commercially pure Al wire stock an increase in the electrical conductivity to 34.8 

m 
—-—— at 20°C. and an improvement in the corrosion resistance and dynamic 
ohm -mm.2 
Strength have been attained. The tensile strength was simultaneously reduced to 
25,500 Ibs./in.2 in wires of 0.118” diameter. FNR (11a) 
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E. S. DAVENPORT, SECTION EDITOR 


Structure and Mechanical Properties of Large Forgings (Gefiige und Festig- 
keitseigenschaften grosser Schmiedestiicke). E. Maurer & H. Gumm™err. Stak 
und Eisen, Vol. 54, Dec. 13. 1934, pages 1281-1289: Dec. 20, 1934, pages 
1309-1320. 45-ton ingots of a 0.35% C steel; a 0.38% C, 1.25% Mn steel: 
a 0.28% C, 2.0% Ni steel; and a 0.37% C, 2.96% Ni, 1.15% Cr, 0.42% 
Mo steel were forged and the mechanical properties compared with previous results 
on 100-ton ingots (Stahl und Eisen, Vol. 53, 1933, pages 209-215, 243-251, 
271-281). The tests were made after 2, 3, and 5-fold reduction by forging, 
in the forged, normalized, and oil-quenched and tempered conditions. The forgings 
were 1020, 840, and 650 mm. in diam. The properties obtained are shown graph 
ically. The alloying elements had slight effect on the character of the segregation 
which occurred in the ingots. Fine checks or cracks in the segregated zones were 
observed, these decreasing with the degree of forging: annealing after forging and 
furnace cooling tended to eliminate them. Forging improved elongation, reduction 
of area, and impact resistance. The relation between transverse and longitudinal 
properties improved with the degree of forging; in the Cr-Ni-Mo steel it was 
most favorable after 5-fold reduction; in the other steels after smaller reductions. 
The degree of reduction had little effect on grain size. Normalizing, and to a 
creater extent oil quenching, resulted in grain refinement and improved properties 
Comparisons with the results on 100-ton ingots indicated that the mechanical 
properties are but little affected by the original ingot size. However, the grain 
size was finer in the 45-ton than in the 100-ton ingots. SE (11b) 


Hardening and Tempering of Steels Containing Carbides of Low Solubility, 
Especially Vanadium Steels. E. Houpremont, H. Bennek & H. SCHRADER 
Metals Technology, American Institute Mining & Metallurgical Engineers 
Technical Publication, No. 585, Dee. 1934, 29 pages. Data are given on the 
influence of querching and tempering on the properties of V steels. These show 
that for V steels and other steels containing special carbides hardening power is 
low when quenched from the usual quenching temperatures because of the 
insolubility of the special carbides at the quenching temperature. As the quenching 
temperature is taised hardening power increases. High quenching temperatures do 
not produce large grains in steels containing special carbides because the carbides 
retard grain growth. On tempering, special carbides separate at high temperatures, 
above 500° C., and inerease hardness because of precipitation-hardening effect. 
The red hardness of high-speed steel can be attributed to precipitation hardening 
induced by separation of carbides. 13 references. See also Metals & Alloys, 
Vol. 5, Sept. 1934, page MA 437. FLG (11b) 


Manganese in Straight Carbon Steels of Hardening Quality. Gryw~ Powis 


Heat Treating & Forging, Vol. 20, Nov. 1934, pages 544-545, 552. See 
Metals & Alloys, Vol. 6, Jan. 1935, page MA 35. MS (11b) 
Factors Determining the Impact Resistance of Hardened Carbon Steel. Howarp 


Scotr. Transactions American Society for Metals, Vol. 22, Dee. 1934, 
pages 1142-1173. Paper read and discussed at Grain-Size Symposium, A.S.M 
Convention 1934. See Metals & Alloys, Vol. 6, Jan. 1935, page MA 36. 


WIL (11h) 


The Influence of Vanadium on Carbon Steels and on Steel Containing Nickel 
and Chromium. H. H. Asram. Jron & Coal Trades Review, Vol. 129, Sept. 
28, 1934, page 471. See Metals & Alloys, Vol. 5, Dec. 1984, page MA 582. 

Ha (11b) 


Manufacture and Properties of Malleable Cast iron (Fabrication et Propriétés des 
Fontes malléables). DL. Guittetr. Usine, Vol. 43, Oct. 4, 1934, page 37. 
See ‘“‘Present State of Malleable Cast Iron Manufacture,” Metals & Alloys, 
Vol. 5, Dee. 1934, page MA 582. Ha (11b) 


Steels for Die-Casting Dies. Sam Tour. Heat Treating & Foraging. 
Vol. 20, Oct. 1934, pages 491-494, 496. Paper read before the American Institute 
of Mining & Metallurgical Engineers. See Metals & Alloys, Vol. 5, Dec. 1934, 
page MA 582. MS (11b) 


Effect of Various Alloys in Steel. N. L. 
Plant, Vol. 22, Aug. 1934, pages 439-444. 
1934, page MA 536. 


DEUBLE. Blast Furnace & Steel 
See Metals & Alloys, Vol. 5, Nov. 
MS (11b) 


Hydrogen Embrittlement of Steel (Ueber die Wasserstoffbriichigkeit des Stahles). 
Peter Barpennever & Heinricn Pioum. Die Naturwissenschaften, 
Vol. 22, Sept. 22, 1934, pages 656-657. See Metals & Alloys, Vol. 5, Nov. 
1934, page MA 536. EF (11b) 


General Relation Between Grain-Size and Hardenability and the Normality of 
Steels. E. S. Davenport & E. C. Bain. Transactions American Society 
for Metals, Vol. 22, Dee. 1934, pages 879-925. 9 references. Paper read and 
discussed: before the Grain-Size Symposium, A.S.M. Convention, 1934 and pre 
viously abstracted from Preprint 14, 1934, see Metals & Alloys, Vol. 5, Nov 
1934, page MA 536 WLC (11b) 


Effect of McQuaid-Ehn Grain-Size on Hardness and Toughness of Automotive 
Steels. H. W. McQvaip. Transactions American Society for Metals, 
Vol. 22, Dee. 1954, pages 1017-1037. Paper read and discussed at Grain-Size 
Symposium, A.S.M. Convention, 1934, see Metals & Alloys, Vol. 5, Nov. 1934, 
page MA 536 WLC (11b) 
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12. EFFECT oF TEMPERATURE ON METALS AND ALLOYS 


L. JORDAN, 


SECTION EDITOR 


The abstracts in this section are prepared in co-operation with the 
Joint High Temperature Committee of the A.S.M.E. and the A.S.T.M. 


Physical and Structural Problems in Boiler Construction (Physikalische und 
hauliche Probleme im Dampfkesselbau). Orro ScuOne. Die Wéarme, Vol. 57, 
Nov. 24, 1934, pages 797-826. Adoption of the creep limit according to Siebel- 
Ulrich is urged, viz. 1x10-*%/hour after a permanent elongation of 0.2% 
of the gage length. Tabulated data are given on structural materials incorporated 
in 5 German boiler plants recently built. Diagrams compare the creep resistance 
of various steels according to the definition of Siebel-Ulrich and Pomp-Enders, 
respectively The favorable effect of Mo on the creep resistance is emphasized. 
(r-Mo stecls require 2 heat treatments, namely an annealing at 900° C. followed 
by an anneal at 700° C. Ni and Ni-Cr steels did not meet the strength require 
ments at elevated temperatures. 151 references. EF (12) 


Utilization of Steels in Boiler Plants (Zur Verwendung von Stahien in Kessel- 
anlagen). Ertcu LacuMmeier. Die Metallbérse, Vol. 24, June 9, 1934, 
pages 728-729; June 16, 1934, pages 762-763. ‘Creep is considered to be a 
secondary cause of disintegration of austenitic steel, grain growth at elevated 
temperatures, equilibrium changes and formation of carbides, scaling and diffusion 
processes, decarburization and other structural changes. The creep testing equip- 
ment developed at the Kaiser Wilhelm Institut fiir Eisenforschung is considered at 
length and the experiments of Pomp & Enders and Pomp & Hoéger are reviewed. 
Mo, Cr and Ni steels show a much higher creep resistance than plain C steels. 
The marked drop between 400° and 500° C. is reduced. Since amounts of 1% 
of those elements show a remarkable effect, these special steels are not too 
expensive for boiler material. Cu steels with only 0.24% Cu showed improved 
physical properties at elevated temperatures. Ni exhibits the least pronounced 
effect and Mo in combination with Cr yielded the best results. PF (12) 


Structure and Creep Strength of Steel (Gefiigeausbildung und Dauerstandfestig- 
keit von Stahl). E. H. Kuern. Zeitschrift Verein deutscher Ingenieure. 
Vol. 78, Dec. 29, 1934, page 1498. Creep strength is here defined as the 
admissible load of structural steels at temperatures up to 500° C. Investigations 
of other workers are briefly reviewed and the conclusion is drawn that the increase 
in size of particles and in coarseness of the grains increases creep strength. 

Ha (12) 


Determination of Creep Strength of Aldrey and Pure Aluminum (Bestimmung der 
Dauerstandfestigkeit von Aldrey und Rein-Aluminium). IrmMaANN & W. MULLER. 
Aluminium, Vol. 17, Jan. 1935, pages 7-10. The abbreviated creep test methods 
proposed by Pomp and Héger for steel were applied to aldrey and pure Al. A 
comparison with a test extending over a year showed slightly higher values for 
the long time test. The admissible elongation velocities and testing times must 
be longer for these 2 materials (at least 25-35 hrs.) than for steels as the former 
harden less rapidly in the test than C steels. Ha (12) 


The Tensility of Soft Steel as Affected by Temperature. H. D. H1psarp. 
Industrial Heating, Vol. 2, Feb. 1935, pages 73-76. The tensile strength 
of low C steel from 80° to 1500° C. inereases, according to numerous investi- 
gators, from a minimum at 100° to —100° and on the other side to 300° where 
a maximum is reached from which it rapidly decreases. Another minimum and 
maximum occurs at 800° and 900° C. resp. but much less pronounced. The C 
content is of little effect at elevated temperatures. A curve for 0.1% C steel 
shows average values for tensile strength; each part of €C in 10,000 raises the 
tensile strength about 1000 Ibs./in.* which may be added to or subtracted from 
the values of the curve. Ha (12) 


to 
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Change of Properties of Steel Wire by Storage at Room Temperature and by 
Cold (Ueber die Aenderungen der Eigenschaften von Stahidraht durch Lagerung bej 
Raumtemperatur und durch Kalte). Ki. LizeperKNECHT. Mitteilungen aus dem 
Forschungs-Institut der Vereinigten Stahlwerke Aktiengese'lschaft, Dort- 
mund, Vol. 4, June 1934, pages 83-112. The effect of storage, tempering and 
cold on wires of basic and acid steels, and the solubility in HCl of drawn wires 
of different composition and rate of reduction were investigated. Storing of 
longer duration at room temperature and tempering at 250° C. for 1 hr. increased 
tensile strength with inereasing time of storage, but the increase was the smaller 
the greater the reduction in drawing; a dependence on C content and manner of 
manufacturing methods could not be observed. Elongation was generally reduced 
by storage, and more so in wires with slight reduction than with strong reduction; 
acid steel usually showed a better behavior after 1 than after 2 heat-treatments. 
Storage reduced the bending number somewhat; an influence of C content, redue- 
tion or manufacture could not be stated. Between 0° and —20° C. tensile 
strength and elongation increased generally with decreasing temperature; the redue- 
tion of area was not affected. The bending number was in most cases at 0° 
lower and at —-20° higher than at room temperature; a difference between basic 
and acid steels could not be stated. Tempering caused practically always the same 
changes as storage. Increasing temperature increased solubility more or Jess 
according to composition; increased reduction had the same effect. Short annealing 
at 500° C. reduced solubility except for reduction above 90%. 18 references. 


Ha (12) 
Fittings for Hydrogenation Plant. A. T. Barper & A. H. Taytor. 
Mechanical World & Engineering Record, Vol. 97, Jan. 11, 1 pages 
37-38. Abstract of a paper “‘High Pressure Plant for Experimental H enation 
Processes,’’ presented to the Institution of Mechanical Engineers. Wher ts and 
nuts (made from mild steel and some alloy steels) and other thre fittings 
have been subjected for several hours to a temperature of 850° | more, 
seizing has been experienced. Types of joints are discussed. Perma joints 
are usually made by means of oxyacetylene welding but the deposited m has to 
be free from slag inclusions and porosity. After steel parts have bee contact 
wit H under pressure for a comparatively short time, it is difficult ake a 
weld, owing to the absorption of H in the metal. H can be di ut by 
heating the steel to 250°-350° F. Blistering of drawn tubing, used ssure- 
resisting pockets for housing thermocouples, and causes of trouble are ed. 
(12) 
Elastic Properties of Cast Aluminum Alloys. M. von Scuwarz & EVERS. 
Foundry Trade Journal, Vol. 50, Apr. 26, 1934, page 270. Abstra trans- 
lation from Zeitschrift fiir Metallkunde, Vol. 26, Feb. 1934, pa ". See 
‘Influence of Temperature upon the Elastic Properties of Aluminum,” als & 
Alloys, Vol. 5, Oct. 1934, page MA 494. J (12) 
Qualifications of Steels for High Temperature Service. A. E. Wu C. a 
CrarK & R. L. Witson. Steel, Vol. 95, Nov. 26, 1934, pages - See 
Metals & Alloys, Vol. 6, Jan. 1935, page MA 36, S (12) 


Development of Heat Resistant Alloys (Contribution au développement des 


alliages résistant 4 la chaleur). E. Prwowarsky. Revue de \ urgie, 
Vol. 31, Oct. 1934, pages 452-459. Summary of the subject based o lished 
data. JDG (12) 


13. CORROSION AND WEAR 


Vv. V. KENDALL. 


Application of a Few Statistical Principles to Corrosion Problems. Gorpon N. 
Scotr. Oi & Gas Journal, Vol. 33, Oct. 25, 1934, pages 74-80. There is 
a definite need in the industry for a method for quantitatively describing the 
condition of a pipe line. As a basis for such a system certain statistical prin- 
ciples appear well suited. The application of these principles has been illus- 
trated by actual pit depth measurements taken from pipe lines. One of the char- 
acteristic features of soil corrosion data is the wide dispersion which is found in 
pit depth measurements. The distribution is very seldom normal. However the 
means of a smaller number of measurements do approach normality. By using 
Tchebycheff’s theorem it is possible to predict from small samples (number of 
measurements) the number of lengths of pipe in a system falling outside certain 
values of pit depths. While the exact number of pipe lengths having pit depths 
greater than an assigned value cannot be predicted with accuracy, it can be defi- 
nitely determined that the value of such lengths is not greater than a certain 
value. The author advocates that the industry should foster a quantitative view 
of corrosion and begin the collection of quantitative data. No length of coated 
or uncoated pipe should be exposed or removed from the ground from now on 
without a quantitative description (maximum pit depth) of its condition being 
recorded. The manner of collecting such records should be uniform and described 
in detail so that records from different sources would be comparable. Such rec- 
ords would eause little or no additional expense and if confidentially or openly 
reported to a central agency would create information of inestimable value. 

VVK (13) 
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The Use of Bureau of Standards Soil Corrosion Data in the Design and Pro- 
tection of Pipe Lines. K. H. Locan. Proceedings American Society for 
Testing Materials. Vol. 34, Pt. Il. 1934, pages 138-152, discussion pages 
153-155. In 1922 the National Bureau of Standards undertook to determine 
whether serious corrosion could occur underground in the absence of stray electne 
currents. The existence of such corrosion is demonstrated by the data, but the 
solution of the problem of economically reducing the corrosion is incomplete. 
Soils rather than materials control the corrosion of existing pipe lines. The Bureau 
of Standards data on the corrosiveness of soils must be modified by coefficients oF 
factors which take account of conditions not represented in the Bureau tests. 
Further work is required to determine the significance of certain tendencies shown 
by the data; notably, the effects of the size and age of the specimen on which 
pit measurements are made, the protective effects of corrosion products and the 
results of departure from homogeneity of the soil with respect to its physical 
characteristics. An cconomic solution of the problem of protecting pipes against 
corrosion cannot be found until numerical values can be assigned for the life of 
unprotected pipes and the life extension to be expected as the result of the use 
of a protective coating. Ideas as to the necessary qualities of a satisfactory 
coating have been developed but there are no satisfactory ways of measuring these 
qualities or of determining the amounts of each property which are necessaly- 
This paper is a comprehensive review of the Bureau of Standards work on her” 
rosion and protection of pipe lines with the above as a general ee 
conclusions. VVK (1: 
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The Action of Water on Lead with Special Reference to the Supply of Drinking 
Water. Summary of Existing Knowledge. H. InctEson. Water Pollution Re- 
search Technical Paper No. 4, Department of Scientific and Industrial 
Research, London, 1934, 115 pages. 2s. Od. A review of 371 references cover- 
ing Pb content of drinking water, plumbism and protective measures adopted, 
action of water on Pb, electrolytic action of Pb, effects of dissolved substances 
on Pb, etc. Authorities differ as to the safe Pb content of drinking water, some 
considering 0.3 to 0.5 p.p.m. as the limit of safety, others that 0.1 should not 
he exceeded. When an outbreak of plumbism occurs a temporary expedient is the 
displacement of stagnant water in the pipes before using any for drinking pur- 
poses and the use of some form of filter to remove Pb. In certain cases replace- 
ment of Pb service pipes by Fe or Cu is practicable. Modifying the water at the 
works by increasing the carbonate hardness or the silica content or decreasing 
acidity by addition of alkali or removal of COe have been found valuable. Ex- 
cessive quantities of dissolved 0 should be prevented. The behavior of distilled 
water containing dissolved 0 and C02 towards Pb seems to depend on the relative 
concentrations of these gases. It is generally agreed that calcium bicarbonate can 
protect Pb under certain conditions. The action of water on Pb has been as- 
sociated with physical and chemical heterogeneity but little is known of the 


effects of metallic impurities. Previous mechanical treatment has a marked effect. 
Acid waters obtained from moorland sources have given considerable trouble on 
accoutt heir plumbosolvent action. VVK (13) 


Special Zinc for the Manufacture of Batteries (Spezialzink fiir Elementefabrika- 


tion). BurKHARDT & G. Sacus. Metallwirtschaft, Vol. 13, Nov. 16, 
1934, pages 809-813. Zn sheets for the manufacture of dry cells, made by a new 
melting and pouring process, have greater and much more uniform corrosion re- 
sistance, regardless of the origin of the Zn. This process prevents the bath tem- 
perature from rising to more than 10°C. above the m.p. and usually holds it 
withir or 3° of the m.p. The corrosion resistance is determined by the 
Kohen in which the rise in temperature on immersion in 18% HeSOq is 
measur In every case Zn cast at low temperature had a good and that cast 
at high temperature had a poor Kohen test. The Kohen test had no relation to 
the F Cd content, and no difference in X-ray structure was found. Zn of 
any on ind cast at low temperature was softer than that cast at high tem- 
peratut t the hardness and strength of different brands is affected by their 
comp( ; well as casting temperature. A definite relation was found between 
rasting erature and micro-structure. Low casting temperature produces Zn 
with yurities finely divided and uniformly distributed, while high casting 
tempe! iuses the impurities to segregate at the grain boundaries. This is 
visibli unetched polished specimens. 7 references. CEM (13) 
Beat r Preheater Corrosion at Tecumseh Power Station. F. A. Rumartz 
& D manson. Electric Light & Power, Vol. 12, Aug. 1934, pages 
13-15 fuel is greatest contributor to corrosion with the He content next 
in im The deposit of corrosive acid solution on preheater plates is 
depen the dew point of vapors. The greater the He in fuel the larger the 
amou 0 and higher dew point of gases. The temperature of the plates 
was i to above the dew point to prevent precipitation. Ferrubron, a 
metalli ised for recirculator, reduced corrosion losses. WB + MS (13) 
Corre 1 the Chemical Industries. VI. O. A. Knicutr. Mineral Indus- 
tries, lvania State College, Vol. 3, May 1934, page 4. General. 


AHE (13) 


Electr and Corrosion Damage Warehouse. Don Hutt McCreery. 
Ciel £i ering, Vol. 4, Nov. 1934, pages 572-575. Serious structural damage 
to the ! ing steel in a conere*e warehouse used for hide-curing was observed 
after 2 This is ascribed to electrolytic action set up by impurities in the 
steel j yresence of brine which seeped through the concrete. HCl was gen- 
erated a ome cases nearly destroyed the steel without altering the appearance 
of the of the concrete. JCC (13) 

Paints Ship Bottoms (Skeppsbottomfarger). Curr Marcus. Teknisk 
Tidskrifi, Vol. 64, Nov. 10, 1934 (Section Kemt) pages 84-87. Best protec- 
tion fre t is afforded by paints made from iron oxides, barite, zine oxide, 
and = zin« lead chromates. Lead oxide is not recommended for use on ship 
bottoms id protection against living organisms is obtained with copper paints 
and oth tallie paints. BHS (13) 


Graphitized Cast Iron. Interesting Case of Decomposition of Pipe Line. J. N. C, 
MacTaccart. Commonwealth Engineer, Vol. 22, Sept. 1, 1934, page 55. 


Paper before the Institution of Civil Engineers, Sydney, Aug. 1934, describes the 
deterioration of low-level sewage pipes laid in 1907. The completely graphitized 
tubes do not show the least difference between the skin and the center and the 
Samples that are in an intermediary stage of decomposition are also of the same 


appearance from one side to the other. Pipes embedded in concrete did not ex- 
hibit this defect indicating the effect of external influences. Large amounts of 
ferrie oxide leached into the surrounding earth were noticed. WH (13) 


Use of Light Metals in Salt Works (Wie steht es mit der Verwendung von 
Leichtmetalien in Salinenbetrieben?). Erwin S1ecmunv. Kali, verwandte 
Salze und Erdél, Vol. 28, June 15, 1934, pages 148-150. See Metals & 
Alloys, Vol. 4, Oct. 1933, page MA 319. EF (13) 


Study on the Passivity of tron and Steel in Nitric Acid Solution. Report IV. 
You Ht YAMAMOTO. Bulletin Institute of Physical & Chemical Research, 
Tokyo, Vol. 23, Dec. 1934, pages 1501-1507. In Japanese. Abstracts of the 
— Institute of Physical & Chemical Research, Tokyo, Vol. 13, Dec. 
ave%, pages 85-86. In English. The ability of HNO; to convert Fe and steel 
into the passive state was found to be increased by additions of Na nitrite. 
This effect is ascribed to the formation of nitrous acid due to the presence of 
Na nitrite the action of which is diametrically opposite to the influence of urea. 
The passivity of Fe brought about instantaneously in HNO; was not destroyed by 
adding Na nitrite a few minutes after the Fe had become passive. WH (13) 


Pn Ma Dissolving Velocity of Iron by Oxidizing and Reducing Substances 
ratnite eo der Auflosungsgeschwindigkeit des Eisens durch oxydierende und 
1934 rende Substanzen). F. Toept. Angewandte Chemie, Vol. 47, July 7, 
vod, page 508. See Metals & Alloys, Vol. 5, Dee. 1934, page MA 588. 


Ha (13) 
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CORROSION RESISTING 
: ALLOYS 


DURCO KA2S-KA2S Mo 











2 
4 
Low carbon KA2SMo AGITATORS 3’ in diameter with 5” 
- blades for stirring corrosive solution in large chemical plant. 
6 
, RASCHIG RING SUPPORTS in low carbon DURIMET, 37” 
diameter, cored holes in center, 1” drilled holes in rim, 
total weight 230 Ibs. 
S 
Low carbon DURIMET ALCUMITE SOLDERING 
PICKLING BASKET for use JIG, one of five, very resist- 
with 20% Sulphuric Acid. ant to soldering flux. 
9 The buyers of these castings are convinced that equip- 


ment which will stand up under severe conditions is a good 
investment. 


You probably are just as much interested in reducing 
costs, saving money, time and labor. Why not write and 
find out if any of these alloys will apply in your case? No 
obligation, of course. Just write THE DURIRON COM- 
18 PANY, Inc., 432 N. Findlay St., Dayton, Ohio. 
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14. APPLICATION OF METALS AND ALLOYS 


Apparatus of the Inorganic-Chemical Heavy Industry (Apparaturen der anorganisch- 
chemischen Grossindustrie). B. Warser. Werkstoffe & Korrosion, Vol. 9, 
Dee. 10, 1934, pages 45-47. Steels and cast irons produced in Germany par- 
ticularly for use in the inorganic chemical industry, to withstand chemical attack 
and corrosion are reviewed and patents described. Cr-Ni and Cr-Al-Fe alloys, with 
or without additions of Zr, Be, Ti or Ta are favored, also Monel metal and other 
Ni-Cu alloys. Alloys of Pt or Pd with Au or Ag are used for the very fine nozzles 
and orifices for artificial silk manufacture because of their hardness and corrosion 


resistanee. In the field of refractories, a new line has been developed containing 
SiC in addition to AloO,: it is called ‘‘Carsial’’: 
SiC density compression softening point 
strength under 2 kg./em.- 
/ kg./em.* load, °C. 
Carsial I 90 9 40 >1000 »>1750 
Carsial I] RO) 9.35 >1000 >1750 
Carsial Ill 70 2.30 »1000 1660 
Carsial 1V 60 2.25 1000 1550 
Carsial V 50 2.20 800 1450 
Heat-insulating materials are made of the oxides of Al, Mg, Be, Zr and Th and 
can be used for temperatures from 1900° to 2500° C. Ha (14) 


The Weather—It Takes Steel to Do Something About It. T. H. GERKEN. 
Iron Aae, Vol. 135, Jan. 3, 1935, pages 101-102, 105-107. Approximately 25,- 
000 tons of rolled steel were used during 1934 in the manufacture of air condi- 
tioning equipment and related products. The industry also used 10,000 tons of 
steel castings, 5,000,000 lb. of Cu and a large amount of Al. Because of com- 
paratively high price, volume demand for complete units does not seem likely in 
the near future At least 2,500 railroad coaches and Pullman cars were air-condi- 
tioned during 1934. Many hotels, restaurants, office buildings and theaters have 
also been air conditioned during the past year. In all systems a moderate amount 
of steel is needed in the form of fans, pipe and tubing. Gives a table, taken from 
Bureau of Census, showing orders for air conditioning equipment 1931-Sept. 1934. 

VSP (14) 


14a. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Aluminum Alloys for Engines. G. D. Wertty & F. C. Pyne. Aviation, 
Vol. 33, Sept. 1934, pages 286-288. Physical properties of the following Al 
sand casting and forging alloys at room temperatures are tabulated: 


Casting Cu Fe Si Zn Mg Mn Ni Al 
(Minimum) 

12.0 hs ee at ia s% tT 85.5 

7.5 1.2 aad 1.75 hae sa jee 87.5 

10.0 1.2 . ; 25 a2 62% 87.0 

4.0 i. ses 1.5 bia 2.0 90.0 

1.2 9.0 oad mB) a bes 92.0 

1.4 “ a.0 sida mY 75 5 89.5 

1.5 ; : : 93.0 

Forging 4.0 * Aes as i) oO er 92.0 

1.4) se remy cae oO Loa 2.0 91.0 

4.5 0.8 mei er 38 Lich 92.0 

0.8 12.0 _ 1.0 , 8 82.0 

1.0 6 > 96.5 


The use of these alloys in power plants for crankeases, link rods, super-chargers, 
nose pieces, bearing caps, generator and starter parts, impellers, ete., is discussed 
and illustrated Further tables present data on mechanical properties of some of 
the above listed alloys after exposure to 400° and 600° F. for approximately 75 
days and on specifie gravity, electrical conductivity and coefficient of expansion. 

EF (14a) 


Economic Use of Electroplated Domestic Materials (Devisenersparniss durch Ver- 
wendung veredelter heimischer Werkstoffe). Metallwaren Industrie & Galvano 
Technik, Vol. 32, July 15, 1934, pages 307-310. Discusses from economical 
viewpoint the substitution of Cu and Cu alloys by electro-plated Fe and steel 
objects Considers galvanizing, Cd plating, Pb wiping, Ni and Cu plating, and 
non-metallic coatings whereby special attention is paid to the danger of corrosion. 
The use of Al in place of Cu and its alloys is discussed and electroplating and 
oxidation of Al is dealt with. EF (14a) 


Aluminum Alloys Up to Date. C. F. Nacer & F. C. Pyne. Aviation, 
Vol. 33, July 1934, pages 212-214. Information is given on mechanical properties 
(sheets, tubes, extruded shapes) and heat treatment of Al alloys recently developed 
by the Aluminum Company of America. No analyses are included. Corrosion tests 
on Alclad under laboratory and service conditions are reported. No loss of physical 
properties of the 0.0095” Alclad skin of the metal-clad airship ZMC-2 was noted 
after 4 years -of service. EF (14a) 


Navy and Marine Memorial Is Cast of Aluminum. T. D. Stay. Foundry, 
Vol. 62, Dec. 1934, pages 12-16, 52. Describes the use of Al in casting the 
Navy and Marine Memorial and the method of procedure. VSP (14a) 


Craft Built of Light Alloy. Journal of Commerce (Shipbuilding & Eng- 
neering Edition), Nov. 29, 1934, page 5. Description of a 65 ft. cruiser pow- 
ered by two 160 B-H.P. engines constructed throughout of the Al-Mg alloy known 
as “‘Birmabright.””. The main plating of the bull, deck and bulkhead plating, 
frames and sections, and the rivets were all of this alloy, as were also such parts 
as davits, sideseuttles, compass equipment, and deck and cabin fittings supplied 
in the form of castings. JWD (14a) 
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14b. Ferrous 


M. GENSAMER, SECTION EDITOR 


A Portable Steel Road. Engineer, Vol. 158, Nov. 30, 1934, page 
Major H. 8S. Briggs has invented and patented a new type of steel construction 
to be used for temporary roads in time of war. Pressed steel channels are used 
which are made so that the flange of one interlocks with the flange of the next 
one. These channels are laid transversely to the length of the road. They ean 
be laid by unskilled workmen in any kind of weather and the softer the road-bed, 


547. 


the more support is given to the channels. LFM (14b) 
Sheet Steel Telegraph and Transmission Poles. Engineering, Vol. 138, Noy. 


23, 1934, page 561. srief illustrated article describing poles manufactured under 
a patent held by E. C. Kny of London and K. Brehme of Hollister, California. 
Patina steel is used which has a high resistance to corrosion and a tensile 
strength of 38 to 44.4 tons/in.2 The sheets are made into cylinders which 


are 
welded together. For storage and transportation purposes the sections can be 
telescoped into one another forming a nest which can easily be handled by one 
man. LFM (14b) 


Perforated 18-8 Steel Sheets Form Planetarium Screen. Steel, Vol. 95, Aug 
27, 1934, pages 28-29. Dome for the Fels planetarium in the Franklin In 
Philadelphia was covered on the inside with stainless steel sheets, 
structural members and joined by shotwelding. 


titute, 
hu from 
Sheets about 1/32 ir thiek 
and perforated with 4300 1/16-in. holes per sq. ft. permit 97% 


of the sound 
to pass through and be absorbed by acoustical material on the walls ind. 
Spraying inner surface of steel with light-reflecting paint provided refle: 
M 1 4b) 
How Traffic Signs Are Cut, Painted, Mounted and Maintained. Ste, . 
(ug. 13, 1934, pages 28, 31, 44. Describes practice of the city of Cle 0. 
with regard to traffic signs, sign-posts, safety zones, and traffie px ms 
are of 14-gage galvanized steel sheets. In some manufacturing dist: ns 
must be repiaced every 3 months. Cr-plated signs did not last any in 
ordinary signs. th) 
Railroad Coach Construction Lowers Operating Costs. Steel, Vol. 9 g 
1934, pages 33-34, 39. New passenger coaches of Chicago, Milwaukee, s & 
Pacific Railroad are of all-arc-welded steel construction and weigh 35° in 
conventional coaches of the same size. They are moderately stream-lined a ar 
in shape, with a roof of turtle-back form. Describes construction and a 
y tp) 
Circular Telephone Booth of Sheet Steel Has Utility and Improved A; ice, 
Steel, Vol. 95, Nov. 15, 1934, page 43. Deseribes booth developed by rron 
Metallic Corp., Brooklyn. It is of spot-welded construction. M th) 
H-Piling Finds Use in Piers, Bridges and Fish Traps. Steel, Vol. 9° 12, 


1934, pages 33-34. Gives examples of the use of H-type structural les 
far varied types of construction on the Pacific coast. While particularly ted 
to hard driving, they are satisfactory in soft ground also, and have 

bearing capacity. MS 


Welded Steel Frame Used in New 12-Room Residence. Steel, Vol. 95, N 26 
1934, pages 40-41. Describes house being built in Toledo, 0., and met! of 
fabrication and erection. Are welded construction is used throughout. M ih) 


Sewage Disposal Plant Uses Much Stainless-Clad Pipe. Steel, Vol. 95, Aug. 20, 
1934, page 33. Stainless-clad steel plates are being formed and are welded into 
1800 ft. of pipe, 2-5 ft. in diam., for the Milwaukee sewage disposal plant 

MS (14b) 


Porcelain Enameled Steel Buildings, Le Roy W. Ariison & Marcoim B. 
Catiin. Jron Age, Vol. 134, Sept. 6, 1934, pages 18-23. Discusses the 
architectural aspects, development and trends of application of porcelain enameled 
steel to building construction. VSP (14b) 


The Place of the Enameled Steel House. Le Roy W. Attison & MatcotmM 
B. Catuin. Iron Age, Vol. 134, Sept. 13, 1934, pages 14-19. Traces the 
progress and prospects of porcelain enameled steel buildings. Extensive research 
and experiments on the part of sheet steel manufacturers and enameling interests, 
with cooperation of architects, are responsible for the present status of steel 
dwellings. Results to date show sound accomplishments in architectural innovation. 

VSP (14b) 


Using Sheets for Road Foundations. N.L. Anperson. Steel, Vol. 95, Sept. 


17, 1934, pages 40-41. Paper read before the International Congress for Steel 
Development, June 20-23, 1934. MS (14b) 


iron and Steel of Better Qualities. 
Vol. 27, Jan. 1935, pages 22-26, 64. 


Ropert S. ArcuHer. Metal Progress, 

Discusses improvements in casting irons 
by improved knowledge of known alloys and additions of other elements. Better 
sheet steel, more knowledge of hardening, grain-size control, high alloy steels and 
possibilities of structural uses of stainless steels are discussed. WIL (14d) 


Large Uses of Steel in Small Ways. No. 267. Vibrating Screens. Steel, Vol. 
95, Aug. 13, 1934, page 38.° In a normal year about 1000 tons of steel and & 
similar tonnage of castings are used in the industry. MS (14b) 
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b3 15a.. Economic 


Some E iments in Making Rails According to OST-418 Specifications. P. A. 


Koupry \ Domes, No. 10, 1934, pages 22-37. (In Russian). The 
quality rails supplied to Russian railroads has steadily dropped during 
recent yé Rails are not removed from the track when worn, but only when 
broken. 131, 59,797 such rails were removed from the trackage of the 
whole R and 40,894 during the first 6 months of 1932. Almost 80% 
of the 1 d rails were fractured in service. New specifications were intro- 
duced to ly this trouble: 0.38-0.50% C, 0.60-1.00 Mn, 0.08 max. P, 0.06 
max. S keg./mm.2 tensile strength and 60 mm. max. bend after the first 
impact tup. Old specifications were met by 82.8% of all rail production 
in Russi: 1931, by 71.4% in 1932 and 59.5% in the first quarter of 1933. 


Tears were responsible for 50% of serap, scabs for 11%, physical properties for 
1i%. O rail plant made 63 heats in a Bessemer converter to check the 


feasibility of these specifications. Only 27.6 of all heats were within chemical 
specificat ic Rolling 12 satisfactory heats into rails yielded 18.6% of rails 
which passed the above specifications, though 73.4 of them passed the old 


specificat i Detailed records are given. (15a) 


International Cooperation of the Aluminum-Producing Countries in Scientific, Tech- 
nical and Economical Questions (Die internationale Zusammenarbeit der Aluminium- 
erzeugenden Lander in wissenschaftlichen, technischen und wirtschaftlichen Fragen). 
Aluminium, Vol. 17, Sept. 1934, pages 61-64. A report of the “‘Intalbo’’, 
Dept., Germany, describes the present status of the international organization, the 
members and organizations participating in different countries, the fields which 
have already been organized, and their functions. Ha (15a) 


q The tron and Steel Institute in Belgium and Luxemburg. Engineer, Vol. 158, 
Sept. 21, 1934, pages 280-281. Brief description of various plants visited by 
members of the Institute during their foreign tour in Sept. 1934. LFM (15a) 


World's Output of Chrome Ore. Jron & Coal Trades Review, Vol. 129, Dee. 
14, 1934, page 929. Output of Cr producing ores in principal countries for 
1932 and 1933 is given; the total was 230,000 and 273,000 (jong) tons resp. 


Ha (15a) 


_ World's Output of Pig tron and Ferro-Alloys. Jron & Coal Trades Review, 
Vol. 129, Dee. 21, 1934, page 983. Statistics according to countries are given 
for 1932 and 1933; the total was 38.9 and 48.4 million tons resp. Ha (15a) 


World's Output of tron Ore. Jron & Coal Trades Review, Vol. 129, Dec. 21, 
1934, page 979. Statistics according to countries are given for 1932 and 1933. 
The world’s total amounts to 75 and 80 million tons resp. Ha (15a) 
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With Hammer and Torch (Med Hammare och Fackla). Fift! 
SancTe Oeryens GILie. Ivar Haeggstréms Boktryckeri A. B 
Paper, 634 x 93%4 inches, 155 pages. 

A historic review containing much intevesting data on the development of the 
Swedish iron and steel industry. Of psrticular interest is the address by Arvid 
Johansson given at the 75th anniversary of the introduction of the Bessemer process 
in Sweden. The first successful blow was made on July 18, 1858, at Edske blast 
furnace; without the pioneering weik done at this plant the introduction of the 
process in England and on the European continent would unquestionably have been 
delayed for many years. B. H. Strom (15b) -B- 


Yearbook issued by 
, Stockholm, 1934 


Electric Furnace in Sweden (Le four électrique en Suéde). R. Pritravar. Journal 
du Four Electrique, Vol. 45, Nov. 1934, pages 387-389. Historical sketch. 
IDG (15b) 


High Test Cast tron in Competition (Hochwertiges Gusseisen im Wettbewerb). 
Jou, Meurtens. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 55, Nov. 
11, 1934, pages 465-466. Abstract of author’s paper before meeting of foundry 
foremen, Sept. 15, 1934, Berlin, giving historic survey of methods for processing 
high test cast Fe. GN (15b) 


History of tron in India. H. Ceci Jones. Jron & Coal Trades Review, 
Vol. 129, Dec. 7, 1934, page 893. The time of first introduction or production 
of Fe in India is not known but the art of melting and working Fe was known 
in Asia long before it reached Europe. A history of development up to modern 
times is given and some industrial plants named. Ha (15b) 


Quarter Century of Alloy Steels—Significant Trends in 1933. Enwin F. Cone. 
Steel, Vol. 95, Aug. 27, 1934, pages 25-27. Presents an analysis of the official 
statistics from 1909-1933 and a review of progress during the period in the 
United States. Tabulates total steel, total alloy steel, electric alloy steel, total 
alloy castings, and electric alloy castings production. During depression, percentage 
of alloy steel output of total steel production decreased during first 2 years 
and then increased; electric steel melting expanded in use; percentage of alloy 
castings of total alloy steel inereased during first 2 years and then decreased; 
and percentage of electric alloy castings of total electric alloy steel increased in 
first year and then decreased. MS (15b) 


The Works of the Sheepbridge Coal and tron Company, Limited. P. A. Fox- 
Autin. Foundry Trade Journal, Vol. 50, Feb. 8, 1924. pages 103-106. 
Deals with the plant of the above company OWE (15b) 
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News and Personals 


Large Use of Steel by the Air Conditioning Industry 


More than 600,000 tons of steel have gone into air- 
conditioning equipment, now in use in this country, and 
large future consumption of steel for this purpose is in 
prospect, according to the American Iron and Steel Insti- 
tute. In thousands of theatres, stores, offices, railroad cars, 
homes and industrial establishments, air-conditioning 
equipment, largely made of steel, is creating ideal weather 
conditions 365 days a year, and the air-conditioning indus- 
try is expanding in many directions. 

Sheet steel, copper-bearing, painted or galvanized, for 
building the ducts of central station installations and for 
the cabinets of unit types, is used in largest quantities 
The tonnage of pipe and light shapes is increasing, how- 
ever, due to recent developments in design. Steel in many 
other forms is also used in refrigerating apparatus. 

[Installations of air-conditioning equipment in 1934 is 
estimated to have required approximately 28,000 tons of 
steel, in various forms, and the market is expected approxi- 
mately to dowble in 1935. Within the next ten years, it is 
estimated that 450,000 tons of steel a year will be used 
to build new “weather-controlline” machines. 


Predicts New Automobile Engine Design 


“Increasing engine speeds as well as the growing de- 
mand for power and smoothness with silence will even- 
tually eliminate the present type of poppet valve engine, at 
least for passenger car work,” states Joseph A. Anglada, 
prominent consulting automotive engineer and past chair- 
man of the Metropolitan section of the Society of Auto- 
motive Engineers. Mr. Anglada’s prediction was made on 
the completion of a tour through leading automobile en- 
gine manufacturing establishments, where he had an op- 
portunity to examine research work conducted by these 
plants. According to him, automotive engineers are seek- 
ing to replace reciprocating with rotary motion wherever 
it is possible to do so. This is becoming increasingly im- 
portant as engine speeds go up. 





The Timken Roller Bearing Co., Canton, Ohio, states it 
has received the largest single order for steel mill bear- 
ings ever placed in any country in the world. This is in 
connection with the new Zaporojstal steel mill recently 
ordered for the U.S.S.R. by the Amtorg Trading Corp. 
from the United Engineering & Foundry Co. It is esti- 
mated that approximately 1500 Timken bearings, weighing 
approximately 200 tons, will be used in this Russian mill. 





Appointment of Atlas Supply Co., Inc., 35-39 Woodward 
Ave., Brooklyn, N. Y., as warehouse distributors of rust- 
resisting Toncan iron sheets has been announced by N. 
J. Clarke, vice president in charge of sales, Republic 
Steel Corp., Youngstown, Ohio. A complete stock of 
sheets will be maintained. 





Formation of the National Copper Paint Co., an Illinois 
corporation, to manufacture and market the newly evolved 
liquid paint of 98.3 per cent purity, is announced by C. L. 
Welch, executive vice-president. Headquarters are at 666 
Lake Shore Drive, Chicago. President of the company is 
H. M. Rice, manager of the Nichols Copper Company, 
Chicago, a unit of the Phelps-Dodge Corporation. Fred- 
erick A. McLauchlan, president of George B. Carpenter & 
Co., Chicago, is secretary and treasurer 





Thomas R. Langan, well known in the transportation 
world because of his important engineering and com- 
mercial activities in the fields of railroad and railway elec- 
trification, has been appointed traffic manager of the 
Westinghouse Electric & Mfg. Co., with headquarters in 
the East Pittsburgh Works. 
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Group Meetings of A.S.M. Chapters 


\ Tri-Chapter meeting of the Dayton, Columbus and Cin- 
cinnati chapters of the American Society for Metals will be 
held in Dayton, April 15. A symposium on the use of Con- 
trolled Atmosphere will be the feature of the afternoon 
program. Three speakers are scheduled: H. M. Webber. 
General Electric Co., “In the Joining of Metals”; S. K. 
Oliver, Delco Products Div. of General Motors, “In the 
Hardening of Tools” and R. J. Cowan, Surface Combustion 
Co., “In Production Heat Treating.” Dr. Anson Hayes. 
director of research, American Rolling Mill Co., will be the 
after-dinner speaker in the evening on “Recent Metallurgica] 
Developments.” Dr. Krivobok will repeat his Campbell 
Memorial Lecture as the evening address. 

A group meeting of four eastern chapters of the American 
Society for metals is being arranged for May 24 in New 
York City. The four chapters are the New York, the New 
Jersey, the Philadelphia and the Lehigh Valley, with the New 
York chapter acting as host. A fine technical and entertain- 
ment program is promised. 


Metal Exposition in Japan 


The Metal Industries Exhibition will take place in 
Boekikan, the commercial house, in Osaka, Japan, 
10 to 31, 1935, under the joint auspices of AGNE and 
Ntkkan Kogyo Shinbun-sha (The Daily Industrial N: 
The exhibition is the largest usually held in Japan. 


Economical Repair Job by Arc Welding 


A spoked gear wheel, 7 ft. in diameter and wei; 
approximately 2500 lb., that had been badly broke: 
almost pulverized in parts, was repaired by arc wi 
at a cost of $80. A new gear would have required 
outlay of several hundred dollars. The repair work 
done by the Menna Welding Co., Toledo, Ohio, usi: 
General Electric single-operator welding generator 
G-E electrodes. One new spoke and a new section o! 
rim, representing about 7 teeth of the gear, had to b: 
and welded into position to replace parts which had 
too badly shattered to be reassembled. 





The Laclede-Christy Clay Products Co., with mai: 
fice and plants in St. Louis, announces the removal 0! 
Chicago district sales office at 766 Peoples Gas Build 
to its new headquarters and warehouse at 4452 West 
Ave., Chicago. H. R. Hiller, long associated with the co: 
pany in a managerial capacity both in St. Louis 
Chicago, will remain as district manager. 





The Carnegie Institute of Technology announces that the 
will be available for the coming academic year two teaching 
assistantships and one fellowship in the graduate departm: 
of metallurgy. These may be held by candidates tor 
vanced degrees. Candidates should communicate immediat: 
addressing their communications to Prof. O. T. Geckeler, 
secretary of the committee on graduate instruction, Carneg1 
Institute of Technology, Pittsburgh, Pa. 





W. A. Hauck has been appointed assistant to the prest- 
dent of Lukens Steel Co., Coatesville, Pa. He was former- 
ly assistant comptroller of Bethlehem Steel Corp. Prior 
to joining Lukens, he was with tthe American Iron and 
Steel Institute, engaged in work in connection with the 
Code of the iron and steel industry. 





Effective March 1, 1935, the business of William H. 
Barr, Inc., was acquired and operated by the McCallum- 
Hatch Bronze Co., Inc. . The business continues without 1n- 
terruption in service or inconvenience to any of its customers. 





& 


6, SR 


eo 


od Re. 


oe 


wee. te 


—tate 








ead ite a 


—— ee Te. 


ae ene, 


_—- 








News and Personals 


Additions to Battelle’s Staff 


Battelle Memorial Institute of Scientific and Industrial 
Research, Columbus, Ohio, announces the appointment of 
Cc. T. Greenidge to its technical staff. Prior to coming to 
Columbus, Mr. Greenidge was a research metallurgist with 
the A. O. Smith Corp. in Milwaukee. He has been as- 
signed to work in connection with a new industrial project 
in the metallurgy of steel established at the Institute. 

Carlos M. Heath has been appointed assistant metal- 
lurgist on the staff of the Battelle Institute. He is a 
graduate of Michigan State College trom which institu- 
tion he also received his master’s degree. — Prior to joining 
the Battelle staff, Mr. Heath held a position_in the metal- 
lurgical department of the American Brass Co., at Water- 
burv, Conn. At the Battelle laboratories, Mr. Heath has 
been assigned work in connection with a new metallurgical 
project in the non-ferrous field. 

Dr. Bruce A. Rogers has been added to the technical staff. 
After being graduated from Iowa State, he secured his mas- 
ter’s degree at the University of Chicago, later receiving 








his tor’s degree in metallurgy at Harvard University. Dr. 
Rogers comes to Battelle from the Bureau of Standards 
where he was in charge of a survey of the engineering uses 
of silver, a research program sponsored by a group of silver 
producers. He is well known for his activities in the field 
of netic age-hardening iron alioys and for his work in 
hig mperature microscopy. He was for several years con- 
ne vith the metallurgical division of the Western Electric 
Co , in Chicago in charge of their metallographic work. 
\t Battelle laboratories he will be senior metallurgist on 
al rogram of research work relating to the automotive 
ind 

1 ippointment of Myron R. Nestor, a University of 
Mi ta graduate, and Philip C. Rosenthal, a graduate of 
the ersity of Wisconsin, as members of the technical staff 
of | lle is announced. Both of these men are metallurgists 
and e been assigned to a new industrial research project 
rec started at the institute. 

T ‘re conveniently serve its customers, in the South 
Cer States, the C. J. Tagliabue Mfg. Co., of Brooklyn, 
N. \ has opened a new branch factory at 1916 Jackson 
St., las, Texas. This branch takes the place of their 
old eveport, La. address which has been closed. The 
prim: function of this new branch factory will be repair 
work with special attention to emergency orders. In 
addi . however, adequate stocks of all “TAG” stand- 
ardiz d instruments will be maintained. A. G. Koenig, 
sout western district manager for the Tagliabue Co., will 
be in charge at Dallas. 

7 Claud §. Gordon Co., 314 Indiana Terminal Ware- 


house Bldg., Indianapolis, Ind., has been appointed district 
representative of the Hevi Duty Electric Co., Milwaukee, 
Wis. S. A. Silbermann, who has been acting as subagent 
for several years for the Hevi Duty Electric Co., will be 
in charge of the Indianapolis office. L. A. Shea has been 
appointed as district manager for the State of Illinois and 
the upper half of the State of Indiana. His office will be 
at 205 West Wacker Drive, Chicago, III. 





The R-S Products Corp., Philadelphia, Pa., announces 
that the Claud S. Gordon Co., with headquarters at 708 
W. Madison St., Chicago, and branch offices in Cleveland 
and Indianapolis, has been appointed representatives of all 
Ryan products in the territories indicated. The John R. 
Gearhart Co., with headquarters at 600 Fallon St., Oakland, 
Cal., has been appointed representative in the San Fran- 
cisco territory. The R-S Products Corp., which took over 
the organization and the control of all products of Ryan, 
Scully & Co., two years ago, has considerably increased 
its line of standard furnace products and incidental items 
such as gas and oil burners, control equipment, etc., 
through additions to machine shop and plant facilities. 


All equipments are now manufactured under direct factory 
supervision, 





John M. Mulholand, formerly special representative of 
railroad sales of the Youngstown Sheet & Tube Co., has 
recently been appointed manager of railroad sales for 


the company. Mr. Mulholand’s headquarters will continue 
to be in Chicago. 


Cooperative Research Program in Ferrous Metallurgy 
Inaugurated 


The department of metallurgy of Pennsylvania State Col- 
lege, State College, Pa., announces a research program on 
carbon and alloy steels which has already attracted the co- 
operation and financial support of seven steel companies: the 
Allegheny Steel Co., Carpenter Steel Co., the Heppenstall Co., 
Latrobe Electric Co., Vanadium Alloy Steel Co., Bethlehem 
Steel Corp., and Republic Steel Corp. Each of these com- 
panies has contributed equally to the research fund, and 
has prepared certain material and test specimens used in the 
investigation. 

In pursuing the research program close technical contact 
is being maintained with representatives of these companies 
in order to insure that the investigations undertaken shall 
have a definite practical aspect. The program which has 
been outlined so far includes investigations on the effects 
of stress and corrosion on alloys at elevated temperatures, 
and factors affecting the decarburization of steel. The pro- 
ject was started on September 1 under the direction of Dr. 
Charles R. Austin. Installment of the high temperature de- 
formation apparatus has been completed and some interesting 
test data have already been obtained. The deformation 
equipment was especially designed for work of this kind and 
has been loaned to the School by the Westinghouse Electric 
& Mfg. Co. A recording potentiometer has been loaned by 
the Pittsburgh Experiment Station, U. S. Bureau of Mines. 

This is the first cooperative research project in Metallurgy 
that has been undertaken at the College and it is expected 
that it will prove an aid in raising the standards and value 
of resident and extension work in this branch of the min- 
eral industries. 





Erle G. Hill has joined the Lukens Steel Co., Coates- 
ville, Pa., as director of research. He was graduated from 
the University of California. In 1920, he became an associate 
professor of metallurgy at the University of Pittsburgh, serv- 
ing there for ten years. He resigned in 1930 to accept a 
research fellowship at the Mellon Institute of Industrial Re- 
search, remaining in that work until he joined Lukens com- 
pany. He is a member of the American Institute of Mining 
and Metallurgical Engineers, American Society for Metals, 
American Society for Testing Materials and the Franklin 
Institute. 





“The Revolution in Steelmaking” is the title of an address 
to be delivered by Harry W. McQuaid, of the metallurgical 
staff of Republic Steel Corp., before the Duluth Engineers’ 
Club, Duluth, Minn., on April 15. Mr. McQuaid will point 
out the increased importance of raw material quality in the 
making of steels in this new era when the steelmaker has 
shouldered so much of the responsibility for the fabrication 
and service results of steel products. Mr. McQuaid is well 
known in metallurgical circles, having been the co-originator 
of the McQuaid-Ehn grain size test, now in universal use. 





The Copper & Brass Research Association announces 
the removal of its office as of April 1, 1935, from 25 Broad- 
way to 420 Lexington Ave., New York. 





Karl M. Herstein, announces the opening of a new 
office in the Chemists’ Building, 50 East 4lst St... New 
York. He will continue his practice as consulting chemist, 
specializing in chemical technology and patents. 





Gustav Thurnauer, president of the Aurora Metal Co., 
Aurora, Ill, has announced the election of A. W. Lauder, 
as vice president and general manager. Mr. Lauder was 
formerly president of the Trindl Corp., and prior to that 
was connected with Lyon Metal Products for many years. 





Arthur J. Tuscany, Cleveland, for the last seven years 
connected with the national organization in the gray iron 
foundry industry, has resigned as executive secretary of 
the Gray Iron Founders’ Society, Inc., Cleveland, and has 
established headquarters at 1213 West Third St., Cleve- 
land, to provide active and advisory service to trade asso- 
ciations and code authorities. At a recent meeting of its 
directors, Mr. Tuscany was named executive secretary of 
the Foundry Equipment Manufacturers’ Association and 
of the Code Authority of the Foundry Equipment Indus- 
try. 
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NEW EQUIPMENT & MATERIALS 


Furnaces Operating at 2300 deg. F. 


The development of a new metallic 
resistor element by an American com- 
pany has made it possible for the 
Hevi Duty Electric Co., Milwaukee, 
Wis., to announce a new contribution 
to the metal working and ceramic field. 
This is the development of a line of 
high temperature furnaces operating 
up to 2300 deg. F. in which this new 
element is incorporated It can be op- 
erated, it is claimed, in either oxidizing 
or reducing atmospheres 


Since the inception of metallic re 
sistor type of electric furnaces, the re 

















sistor alloys in the nickel-chromium 
series has been used These alloys 
have been limited to furnace applica- 
tions in which temperatures did not 
exceed 2000 dee. F. For many years 
Hevi Duty tried to find a metallic re- 
sistor which could be used for tem- 
peratures in excess of 2000 deg. F., but 
with no great success. Until recently, 
the silicon carbide type of resistor has 
been the only one available for higher 
temperatures than 2000 deg. F. 


Some years ago a research program 
was set up to develop a resistor alloy 
which would withstand higher temper- 
atures than 2000 deg. F. As a result, 
a new resistor wire adaptable for this 
work was produced which, when used 
in connection with Hevi Duty’s stand- 
ard form of radiant plate construction, 
makes possible furnace chamber tem- 
peratures as high as 2300 deg. F. With 
Hevi Duty'’s radiant plate and tee sup- 
port construction, full support is given 
the various strands of wire and a free 
release of heat is assured. Many break- 
down tests with furnaces in actual op- 
eration indicate an element life at 
2300 deg. F. comparable to normal ex- 
pectancy of nickel-chromium operating 
at 1850 dee. F. 


The new wire, it is claimed, has a 
resistance 45 per cent greater than 
nickel-chromium and a higher current 
carrying capacity which makes possible 
ample kilowatt capacity to handle the 
increased temperature requirements. 
No water cooling of the element ter- 
minals is required. The element can 
be readily welded. The furnace, as 
illustrated, is equipped with the Hayes 
“Gas Curtain” atmosphere control fea- 
ture for providing either oxidizing or 
reducing atmospheres for the charge 
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being treated. The protective atmos- 
phere for the charge can be introduced 
direct into the furnace chamber with- 
out deteriorating the element. 


The installed capacity is 21 kw. for 


operation on 230 volts. The furnace 
will heat from room temperature to 
2300 deg. F. in 1 hr. and 35 min. and 
has a radiation loss when saturated 
at 2300 deg. F. of 5.5 kwhr. per hr. 
After an “overnight shut-down of 15 
hr., the furnace drops to approximately 
1000 deg. F. and will reheat to 2300 
deg. F. in 55 min., says the company 

The heating element design is adapt- 
able to many kinds of furnace types 
to suit various process requirements. 
Principally among these are the forg- 
ing of steel, reheating billets, brazing, 
annealing of stainless steel, and cera- 
mic firing. With this new type of re- 
sistor, it is believed that there is 
brought to industry a more uniform 
and accurate heating equipment which 
is most economical in operation, 


A Torsion Impact Testing Machine 
of Large Capacity 


The consulting staff of the Baldwin 
Southwark Corporation, Philadelphia, Pa., 
announces further facts regarding a de- 
velopment which is of more than ordi 
nary interest to metallurgists and others 
who use heat-treated steels. The Car- 
penter Torsion Impact Testing Machine, 
announced some months ago, has been 
limited in the energy available for the 
breaking of the specimen to approximate- 
ly 500 ft.-lb. This, in turn, limited the 
size of the specimen to \4-in. diameter. 


There has been a demand for a machine 
with greater stored energy in order that 
larger specimens might be broken by this 
new and novel method of impact testing. 
This demand for a larger machine to ac- 
cept specimens more nearly equal in di- 
mension to the service part is akin to 
that which, after the failure of the Que- 
bec Bridge in 1907, prompted the build- 
ing of several very large and powerful 
testing machines, of which the 2,300,000- 
lb. Emery Universal at the National Bu- 
renu of Standards is one. 





Therefore, in order to more nearly sim- 
ulate service conditions, Baldwin South- 
wark organization has built for the Re- 
public Steel Corp., a torsion impact test- 
ing machine, having a stored energy con- 
tent of 100 times that of any such ma- 
chine previously built. This new ma- 
chine, illustrated herewith, has available 
at 1000 r.p.m., 50,000 ft.-lb. of energy- 
sufficient to test any known steel (un- 
der conditions usually obtained in such 
tests) in specimen diameters up to 1 
in. and many steels up to 1% to 1% in. 
in diameter. 


The principles of this new machine are 
identical with those of the former 500 
ft.-lb. machines heretofore described. A 
refinement, however, is the incorporation 
of a high grade Westinghouse Magneto 
type tachometer. 


A 50-Amp. Vertical Welder 


Answering the need for a low current 


are welder capable of handling the lighter 


gauge metals used in auto bodies, etc. 
the Harnischfeger Corp., of Milwaukee. 
has announced a new P&H-Hansen 
amp. vertical model. 


oDU- 


The feature of this new welder, known 
as the W50-254, is the stable high speed 
are which enables it to weld quickly ana 
efficiently down to 26 gauge steels. No 
external reactors, resistors, or separate 
stabilizers are used; the _ self-stabiliz 
are is achieved through the use of an 


exclusive internal stabilizer windine [t 





is Claimed suited for welding of fe: 
and non-ferrous metals in general re 
work or for the fabrication of contai 
of stainless steel, phosphor bronze, a 
num, etc., with the metallic are. It 
vertical or upright design, requiring 
than 2 ft. of floor space. It is 1 
wide and 36 in. high and supplied 
base for stationary mounting or 
wheels or lifting bail for easy hand 
around the shop. 


Arc Welding Electrode Produces 
Self-Hardening Deposit 


A new hard surfacing electrode, da: 
signed for building up straight carbo 
stesl, low alloy or high manganese stee 
surfaces to resist abrasion, is announced 
ty The Lincoln Electric Co., Cleveland 
Ohio. Known as “Abrasoweld,”’ it w 
be found of particular value in such ap 
plications as restoring teeth, lips and 
bottoms of power shovels, lugs and 
treads of tractors, and so on. 


“Abrasoweld” electrode provides a de 
posit of abrasion resisting alloy of the 
self-hardening type which surface hardens 
very rapidly under conditions of impact 
and abrasion. This type of deposit is 
claimed to have definite advantages over 
that which shows its maximum hardness 
as deposited. The tendency of the de- 
posit to chip off in service is eliminated. 
Added to these advantages the “Abraso- 
weld’’ deposit is said to be more resist 
ant to corrosion than high manganese 
steel. 


“Abrasoweld” electrode is made in f. 
in. size, 14 in. in length. It is used with 
reversed polarity with a current range of 
125-200 amp. and 24 to 27 are volts 
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Cabinet Type Steel Meter Panel 


A cabinet type steel meter panel 
equipped with doors to protect and 
conceal meter and control connections 
is now being offered by Bailey Meter 
Co., Cleveland, Ohio. 


A panel of this type with flush 
mounted equipment presents a pleas- 
ing appearance not only from. the 
front, but from the rear as well. The 
neatly paneled doors are provided with 
qa 3-point locking mechanism and a 
substantial cylinder lock which may be 
used to prevent unauthorized persons 
from gaining access to electrical con- 
nections, control mechanisms and 
meter adjustments located within the 
eabinet. 


These panels are thoroughly durable, 
beil made of one piece sheet steel 
nliate formed in proper sizes to give 





syl rical and uniform appearance 
reg ess of the quantity or type of 
met and instruments to be installed 
on board. 

Se upporting construction, which 
gre facilitates installation, is se- 
cur¢ by bending the sides of the pan- 
el k to form supporting wings. Al- 
the 1 the completed panel is self- 
supporting, a base flange drilled at 
col ient intervals provides means 
for urely bolting or lagging it in 
pla This base flange which is en- 


tirely concealed within the cabinet is 
formed by bending both the front and 
win: inward through an angle of 90 
deg. The entire panel is finished in a 
smooth and luxurious black tone which 
gives all the appearance of slate or 
composition with the durability of 
steel] 


A New Mining Cable 


A new cable with loom-woven sheath, 
for use on mining machines, reel loco- 
motives, and other applications of a sim- 
ilar nature where the cable must with- 
Stand severe mechanical abrasion, is now 
available from The General Electric Co. 
The finish of this cable consists of a cir- 
cular-loom-woven sheath, applied in a 
manner similar to the weaving of a car- 
pet Under this sheath is a layer of 
Glyptal cement, the sheath being so ap- 
plied that it is embedded in the Glyptal 
Cement and partially embedded in the 
rubber insulation. This process results 
in a cable that is tough, extremely abra- 
sion resisting, and because of the 
Glyptal cement, highly resistant to oil, 
alkali, and acid. 


‘“Multigrip’—A New Floor Plate 


Multigrip, a new floor plate, has re- 
cently been announced by Illinois Steel 
Co. The design of the plate has been 
developed by long experimentation to as- 
sure the highest degree of skid resistance 
from every angle. Other features of the 





One-Half Actual Size 


new plate are its comfort under foot, for 
while it offers a sure tread there are no 


sharp protruberances. All lugs have a 
flattened top surface. Multigrip may be 
cleaned readily and drains freely. Ther 
are no pockets in which water can accu 
mulate. Its symmetrical design mini- 
mizes waste in cutting. It is available 


in standard weights and sizes. 


First Hydrogen-Cooled Frequency 
Changer 


The first frequency changer in which 
are incorporated the advantages of op- 
eration in an atmosphere of hydrogen has 
been completed at the Schenectady works 
of the General Electric Co. and will be 
installed at the Freemansburg, Pa., sub- 
station of the Pennsylvania Power & 
Light Corp. 

The new frequency changer will con- 
vert 60-cycle, 3-phase power to 25-cycle, 
3-phase power for use at the Bethlehem 
Steel Co.’s plant at Bethlehem, Pa. The 
motor of the new set is a 24-pole, 12,000- 
volt, 300-r.p.m. machine rated at 23,500 
kv-a at 0.9 power factor. The generator 
has 10 poles, and at 6,900 volts, 0.9 pow- 
er factor, will deliver 22,222 kv-a. 





The use of hydrogen cooling in this 
new frequency changer is an outgrowth 
of the development of hydrogen-cooled 
synchronous condensers by General 
Electric during the last few years. Hy- 
drogen is a more efficient cooling agent 
than air, permitting a saving in size for 
the same power rating. With hydrogen, 
the windage loss is about 10 per cent 
of that with air—this loss being nearly 
proportional to the density of the gas 
in which the machine operates. Elec- 
trically, the tendency for the formation 
of corona is eliminated by the use of 
hydrogen. 


Automatic Arc Welding With 
Heavily Coated Electrodes 


The use of Woven Welding Wire and 
Electrode Contactor apparatus, as Ccov- 
ered by patents and letters patent ap- 
plied for, manufactured by The Welding 
Wire Co., 28 Harvard St., New Britain, 
Conn., allows full automatic metallic are 
welding with heavily coated electrodes, 
to a point that requires mere push button 
start and stop control by the welding 
operator. 

The electrode contactor apparatus used 
with woven welding wire consists of a 
toggeling, free passage contactor, that 
allows freedom in passage for foreign 
matter as well as separates the mechan- 
ical control, from the contactor, so as to 
have the control non-conductive trom 





current and heat standpoint, giving long 


life to the mechanical members. Tan- 
gential grip feed rolls are used on the 
electrode’ feed. A single adjustment, 


plunger roll type of straightener is in- 
cluded so as to eliminate the frictional 
wear on the contactor inserts which are 
made of cadmium-copper and have long 
life for this duty. 

Welds made with woven welding wir 
and electrode contactor apparatus are 
claimed to have a tensile strength of 75,- 
000 to 80,000 lbs. per sq. in. and show an 
elongation of 25 to 30 per cent in 1 in 
Woven welding wire is furnished in coils 
having a tapered bore so as to be readily 
placed on the reel for use, the average 
coil change being less than one minute. 
Straightened and cut lengths of woven 
welding wire are available for manual 
operation, packed in 15-lb. boxes. 


New Type Centrifugal Pump 


The American Hard Rubber Com- 
pany, 11 Mercer St., New York City, 
offers its new type W. A. M. pump in 
the belief that it is the finest in the 
non-metallic field for medium capaci- 
ties up to 90 gals. per min. at 12 ft. 
head. Every feature of the design has 
been worked out carefully on the basis 
that ability to handle acids and corro- 
sive chemicals without difficulty is the 
first requisite. The casing of this 
pump is made of acid-resisting hard 
rubber and is claimed to be heat and 
distortion resisting. It is mounted to 
the base by means of an acid-resisting, 
hard rubber covered casting which acts 
as a chamber to catch drip from the 
stuffing box. By-pass is adjustable and 
cored right into the back casing. The 
motor shaft is especially extended, ta- 
pered and pinned into the pump shaft 
with all parts interchangeable. 
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Improved Die Casting Machine 


The Newton-New Haven Co. New 
Haven, Conn., has recently introduced its 
latest type pressure casting machine 
known as the No. 500 four bar machine. 
This is a heavy duty plunger type ma- 
chine for the pressure casting of zinc and 
zinc base alloys. A number of new fea- 
tures have been incorporated: Added ca- 








pacity, quick die mounting, increased 
speed of production with ease of operation 
and added safety. 

With the four bar type there is greater 
die capacity than on the former machines. 
Of the four sliding bars one is now re 
movable to facilitate quick mounting of 
dies with automatic core pulls. Rolle 
bearings have been included in the cam 
itself and in both cam shaft bearings. A 
fifth bumper bar has been added at the 
bottom of the sliding bolster to facilitate 
ejection in overhanging dies. Safety de- 
vice has been incorporated to prevent 
operator making short or pump until die 
is locked tight. The machine is equipped 
with automatic temperature control of 
metal insuring proper casting temperature 
at all times. 


High Duty Draw-Cut Flash Trimming 
Machine 


A high duty, draw-cut, flash trimming 
machine, built by the Morton Mfg. Co., 
Muskegon Heights, Mich., is especially 
built for trimming the flash from butt 
welded sheets having a seam up to 120 
in. in length. It is designed to trim 
stock as thin as 20 gauge. 

The machine follows in design this 
company’s patented feature of vertical 
moving ram-carrying member which 
raises the upper ram and clamping the 
dies 2 in. vertically for ease in entering 
and removing the work. The upper ram 
is raised and lowered by roller bearing 
eccentrics. Hardened steel lined dies are 
secured to the ram housing member and 
the rams and cutting tools travel in the 
path parallel with the hardened die sur- 
faces The upper ram is provided with 





automatic compensation to take care of 
variation in metal thickness. This per- 
mits the trimming of a 20 or 16 gauge 
metal without any change in tool setup. 

Power is applied to the two reciprocat- 
ing rams by means of direct connected 
reversing type motor. A series of cutting 
tools, each securely fixed in the ram by 
patented adjustable tool holders, are 
used. A unique feature is the die clean- 
ing anc centering method. 
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Sanding Machine Cuts Time Element 
in Half 


A unique sanding and polishing ma- 
chine for industrial use is being intro- 
duced by the Sterling Products Co., De- 
troit and Los Angeles. It weighs 7 Ibs., 
and operates on 60 lbs. or more of com- 
pressed air (using 6 cu. ft. of air per 
min.), thus making it suitable for small 
shops as well as the heaviest production 
lines. 


The Sterling Speed-Bloc Sander is 
unique in that its sanding motion is an 
oscillating or reciprocating one. The 
stroke travel of the abrasive pad is 1% 
in., at the rate of between 2500 and 3000 


oscillations per minute. The pad moves 
back and forth with the same motion as 
in hand sanding thus leaving no 


graining or chasing in the surface. 


The sanding pad is driven directly 
from the motor, sealed in an aluminum 
case. It is made of specially impreg- 














nated rubber and felt. Several sheets 
of abrasive may be attached to the pad 
at one loading. 


Due to its light weight and small size 
(7 in. long, 7% in. high, and 334 in. wide), 
the Sterling Speed-Bloc Sander can be 
used on all types of work for long pe- 
riods of time without tiring the operator. 
It is claimed adaptable to work in any 
industry where abrasive paper, felt, or 
wool are used in finishing metal, wood, 
or composition surfaces. 


Ball Bearing Buffers 


The Baldor Electric Co. announces 
the development of a line of ball bear- 
ing buffers, both bench and pedestal 
type, in sizes ranging from 1/3 to 





5 h.p. The features of this new line 
are: Large ball bearings, totally en- 
closed, extended end bells, long dis- 
tance between wheel centers, heavy 
shaft, and free of vibration. 


For more complete information and 
prices, write to the Baldor Electric 
Co., 4357 Duncan Ave., St. Louis, Mo. 


A Heat-Treating Furnace Recently 
Improved 


The Philadelphia Drying Machinery 
Co., 3356 Stokley Street, Philadelphia, 
Pa., announces a furnace recently jm. 
proved, which is suitable for the ear. 
burizing, tempering, annealing and heat 
treating of ferrous and non-ferrous met- 
als. It also is suitable for batch treat- 
ment of porcelain, glass, or other cera- 
mics. Temperature ranges vary from 606 
to 3300 deg. F. 

Gas-firing equipment is supplied with 
either the high or low pressure com- 
bustion systems. Oil firing equipment 
makes use of the company’s low pressure 
oil burner. 

On both the gas and oil-fired units, the 
equipment is said to assure maintenan 
of correct atmosphere in the furn; 
chamber. Where the work requir pal 
tial or total exclusion of the products of 
combustion, the furnace can be supplied 
with semi-muffled or completely muffled 
chambers. 


The Udylite Plating Barrel 


The Udylite Co., Detroit, Mich las 
just developed a plating barrel which is 
said to be outstanding because of its 
strength, durability and efficiency. 

It is constructed of the stronges 


sible combination of materials—ste: nd 
shock-resistant rubber. The cylind: n 
sists of a framework of steel into h 
are fitted rubber rails and heads 1e 
entire steel framework is an Vv 
charged so that it does not plat« b- 
ber was chosen as the insulating 1 il 


for the panels, rails and heads, | 





it does not disintegrate by abs Z 
plating solution as do bakelite and wv 
because it will resist wear bette: n 
any material available for plating | l 
construction. 

The durability and efficiency a1 le- 
pendent on the insulation. Props f- 
ficient insulation eliminates tr g 
which is the principal cause of ! 


destruction and loss of efficiency In 
the Udylite barrel, there is no tre 
All of the current goes directly to the 
work. 

Mechanical features include: He 


} y 


panels of special shock-resistant rubbe! 
made to Udylite specification; rubbe 
rails, steel reinforced, accurately slotted 
for perfect fit with panels; heavy rubber 
cylinder heads; steel end plates reinforce 
rubber heads of cylinder; cylinder does 
not rotate on dangler arbor, completely 
eliminating treeing at the usual slip joint 
construction, and soon. 


A New “Purifier” for Iron and Steel 


“Tron Regenerator” is the name 
given to a preparation in powder form 
for the purification of iron and steel. 
It is claimed to combine simplicity in 
application, excellence in its effects 
and economy in use with immediate re- 
ation. It is offered by Foundry Serv- 

















. 


- teres 


mare 





~~ 


eS 


ee 





ee ee 





yces, Inc., 107 East 41st Street, New 
york, N. ¥. 

Its main advantages are claimed to 
be: Removing of iron oxide, removal 
of slag inclusions, a closer grain, easy 
skimming, easier machining properties, 
no attack on linings or crucibles and 
no fumes. The expense in its use is 
said to be negligible. 


A Rapid Sand Washer 


A rapid sand washer, a new develop- 
ment, 15S announced by the Harry W. 
Dietert Co., Detroit, Mich. It is used 
in foundry sand testing laboratories to 
scrub the clay bond free from the sand 
erains of a moulding sand. 

After the sand is treated for 5 min. 
in the washer, the motor is lifted from 
the yash bottle and the suspended 





clay 1 is syphoned off, leaving the 
sand Lins in the bottom cup of the 
wash ttle. This cup is placed in an 
oven dry the sand grains, after 
which ey are weighed. 

The pereentage of clay is calculated 
by tl difference of weight before 
treati and after the washing opera- 
tion. Overall height of unit is 12 in. 
and it weighs 10 lb. The motor is 110 
volt, 0 h. p. 


Straight Cutting Oils 


A new series of straight cutting oils, 
combining refrigeration and high film 
Strength, has been announced by E. F. 
Houghton & Co., 240 W. Somerset St., 
Philadelphia. As a result of extended 
experiments in its research laboratory, 
the conclusion is reached that the mod- 
ern cutting oil must have a high de- 
gree of heat absorption properties and 
further must provide an enduring film 
of oil on the tool, thus substituting 
fluid friction for plastic friction, which 
In turn reduces the amount of heat 
senerated. The company points out 
that cutting oil must be fluid so that 
it will penetrate quickly, back of the 
cutting edge of the tool, which pro- 
Sresses at high speed. It further main- 
tains that this cutting oil must have 
a high film strength to withstand ex- 


treme pressures exerted on the toel. 
Because the cutting oil is used over 
and over again, it is imperative that 
the physical and chemical properties 
should remain the same over long 
periods of time. All of these quali- 
ties are built into the new series of 
straight cutting oils, now available in- 
cluding Super Refrigerant Base and 
Frapol No. 414 and No. 418. st «(fe 
stated that these cutting oils will 
withstand full loads on standard Almen 
and Timken testing machines without 
failure, thus meeting the requirements 
of film strength because of the extreme 
pressure which has been given them. 
A new folder describing these oils in 
greater detail is available. 


New Laminated Contact Button 


The General Plate Co., manufacturers 
of thermostatic bimetal and other lam- 
inated metals, are now producing a 
new electrical contact button made of 
fine silver backed-up with steel. It is 
stated that these laminated buttons 
cost far less and actually wear longer 
than solid silver. They can be fur- 
nished with suitable projection areas 
on the back which facilitate spot 
welding the buttons to support mem- 
bers of steel, brass or copper and re- 
duce assembly time and costs. 

It is further stated that this type 
of button does not lose its shape even 
when contacts vibrate and pound to- 
gether. They are made with flat or 
dome contact faces, in all sizes. De- 
scriptive literature and samples may 
be obtained from the makers, the Gen- 
eral Plate Co., 33A Forest Street, At- 
tleboro, Mass. 


Hayes Electric Melting Furnace 


A laboratory or experimental melt- 
ing furnace for temperatures up to 
2500 deg. F. is announced by C. LIL. 
Hayes, Inc., 129 Baker St., Providence, 
R. I. It is designated the HM-10 type 
and is described as suitable for melt- 
ing gold, white gold alloys, silver and 





other metals within the maximum tem- 
perature range of 2500 deg. F. for 
which it is designed. It is also pointed 
to as ideal for testing refractory ma- 
terials and for determining the fusing 
point of coal ash. 

The heating chamber is 6 in. deep 
with top opening 5 in. by 5 in. sq. It 
is heated by Glober heating elements, 
and equipped with water-cooled ter- 
minals. It operates on a connected load 
of 8 kw., with 110 or 120 volts, a.c. or 
d.c. 


The furnace is also supplied with at- 
mosphere control for the prevention of 
oxidation, 


New Low-Priced Auxiliary Relay 


A small, sturdy, low-priced auxiliary 
relay for use on a.c. or d.c. and suit- 
able for switchboard or panel mounting 
is announced by Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, 
Pa. The type SK auxiliary relay 
for switch- 
board mount- 
ing has a 
molded covel 
or molded CcoVv- 
er with eglass 
front; the 
front connect 
ed panel] 
mounted relay 
uses no cover 
Both types 
have two inde 
pendent con- 
tact circuits 
which may be 
easily adjusted 
[or cGcirewtt« 
closing or cir- 
cuit - opening 
service. For 
two independ- 
ent opening circuits, additional ma- 
terial must be added to the standard 
relay. 





Designed for continuous duty at 
rated voltage, the SK relay is obtain- 
able for circuits up to 550 volts a.c. or 
440 d.c. Ranges up to 250 volts can 
be used for intermittent duty up to 
approximately three times their con- 
tinuous value. The relay can be sup 
plied with a coil for any current valu: 
up to 5 amp. 

Relay is adapted for any thickness 
of panel material from % in. (steel) to 


Z2 in. (slate). The molded terminals 
are 1-% in. long, being ample for 
steel-panel mounting. For thicker 


panels, extension terminal studs are 
furnished, 


tinuous and 20 amp. for one minute. 
The non-inductive rating: 


Each contact will carry 12 amp. con- 


Interrupting Interrupting 


Volts tating, Rating, 
d.c, Amp. dc. Amp. a.c 
24 12 20 
48 6 20 
115 3 20 
230 1.25 10 
550 0.25 ° 


Liquid Copper Paint 


M. H. Rice, metallurgist and man 
ager of the Nichols Copper Co., Chica 
go, a unit of the Phelps Dodge Corp., 
has announced that a new chemical 
process has been discovered for re- 
ducing copper to ae non-crystalline 
form, suitable for use in a liquid ve- 
hicle and giving in effect, the equiva- 
lent of a liquid copper. The metal, 
98.3% pure, can now be applied in this 
liquid form, says Mr. Rice, to give a 
sheath of copper upon almost any sur- 
face. The new product is not to be 
confused with the common copper ox- 
ides or bronze powders, he points out 
By virtue of the shapeless form of 
the tiny copper particles, which are 
so small that they penetrate a 350- 
mesh screen, no minute gaps are left 
in the coating after application by 
spraying, dipping, or by a brush. The 
copper remains in suspension in the 
special vehicle that has been developed, 
assuming an approach to a semi-col- 
loidal state, it is reported 

Laboratory and field tests indicate 
that the product should have a useful 
life of five to ten years or longer. It 
is also claimed highly resistant to acid 
and other forms of corrosion. Discov- 
ery of the process is credited to two 
university scientists who worked for 
more than eight years in a private 
laboratory in Chicago. 
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